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AN  ANALYSIS  OF  INTERSTATE  LABOR  FORCE  MIGRATION 
FOR  MANPOWER  PLANNING 

Morris  Michael  Kleiner,  Ph.D. 
Department  of  Economics 
University  of  Illinois  at  Urbana-Champaign,  1974 


This  study  has  two  primary  objectives:   first,  to  implement  a 
method  for  forecasting  in  and  outmigration  by  age  and  color  for  states, 
and  second,  to  develop  an  analysis  of  in  and  outmigration  by  occupation 
and  age  for  states.  Past  and  future  labor  force  migration  have  important 
implications  for  state  and  regional  economies  and  for  their  labor 
supply,  which  need  to  be  identified  and  evaluated.  This  requires  the 
integration  of  migration  forecasts  and  analysis  within  a  broader 
socio-economic  system. 

The  major  currents  of  migration  in  this  century  are  discussed  in 
the  context  of  major  historical  and  economic  events.  The  long  run 
effects  of  economic  opportunity  on  migration  are  presented,  as  well  as 
the  importance  of  informal  channels  of  information  for  inducing  further 
migration.   The  understanding  of  long  run  migration  trends  are  of 
considerable  importance  in  further  developing  forecasting  methods. 

The  theoretical  basis  of  an  empirical  analysis  is  developed. 
The  economic  rationale  of  the  migration  process  for  individuals  as  well 
as  its  regional  growth  properties  are  stated.  A  regional  labor  market 
model  is  presented  both  verbally  and  mathematically,  and  a  solution  for 
migration  is  obtained.  The  reasons  for  greater  disaggregation  of  the 
model  are  stated  so  that  it  can  be  of  greater  use  in  analyzing  regional 
labor  markets  and  for  use  in  manpower  planning. 


The  forecasting  model  that  is  implemented  should  be  plausible 
and  its  performance  evaluated  with  respect  to  other  methods.   In  order 
to  operationalize  this,  two  econometric  models  are  specified — one  for 
inmigration  by  age  and  race,  and  the  second  one  for  outmigration  by  age 
and  race.   Statistical  considerations  preclude  the  maximization  of  both 
explanation  and  prediction  concurrently.   Given  a  priority  to  predictive 
performance,  multicollinearity  necessitates  modest  evaluations  of  the 
hypothesized  relationships  via  the  regression  coefficients  and  their 
signs.  Nevertheless,  the  results  add  considerable  support  to  the 
validity  of  a  socio-economic  model  to  the  explanation  and  prediction 
of  migration,  and  to  the  underlying  theoretical  construction  based  on 
regional  labor  market  theory. 

Verification  and  accuracy  tests  are  performed  on  the  model,  and 
the  results  show  that  a  socio-economic  approach  was  better  able  to 
detect  changes  in  each  flow  and  does  better  at  avoiding  extreme  errors 
than  a  past-rates  method.   Matrix  methods  are  used  to  implement  iterative 
forecasts  of  migration  for  Illinois  (1970-85  at  five-year  intervals) 
using  three  alternative  economic  forecasts.   The  policy  implications  of 
these  forecasts  for  a  variety  of  state  services  are  discussed. 

The  study  of  factors  that  influence  geographic  occupational  flows 
in  the  United  States  has  received  some  theoretical  attention  but  almost 
no  empirical  testing.   Separate  multiple  regressions  on  in  and  out- 
migration by  occupation  and  age  are  specified  and  estimated.   In 
addition,  the  employment  elasticities  of  specified  industries  are 
enumerated  for  each  occupation.   The  migrant  stock  variable  is  the  most 
statistically  significant  one,  and  the  importance  of  the  factors  that 


influence  migration  flows  change  for  the  various  occupations  and  age 

groups.   This  can  serve  as  useful  information  to  state  planners  who 

are  interested  in  attracting  or  retaining  persons  of  various  occupations. 

The  current  institutional  setting  of  interstate  migration  is 
stated  as  well  as  migration  policies  in  other  countries.   Despite  many 
areas  of  further  research,  this  study  clearly  establishes  the  potential 
of  socio-economic  factors  in  analyzing  and  forecasting  regional  migration 
flows. 
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CHAPTER  I 
INTRODUCTION 

Focus  of  the  Study 

Economists  have  often  asserted  that  the  labor  market  allocates 
workers  where  they  belong  In  terms  of  their  productive  ability. 
Comparative  economic  opportunity,  they  argue,  is  the  driving  force 
which  is  manifested  in  interregional  labor  force  migration  patterns. 
According  to  this  hypothesis,  relative  employment,  occupation,  and 
salary  are  major  considerations  in  any  decision  to  move.   In  short, 
internal  migration  is  an  important  way  by  which  people  respond  to 
changing  economic  opportunities. 

The  analysis  of  interregional  labor  force  migration  for  manpower 
planning  is  concerned  with  the  optimum  utilization  of  the  present  and 
potential  human  resources  available  in  a  region.   The  predominant 
orientation  of  manpower  planning  is  with  the  future,  though  a  thorough 
analysis  must  include  present  trends  to  provide  guidelines  for  present 
policy.   Thus  with  the  labor  market  as  the  focus,  an  analysis  of 
interstate  migration  and  the  implementation  of  functional  migration 
forecasts  will  be  developed  for  manpower  planning  purposes. 

An  Overview  of  the  Project 

There  is  general  agreement  that  methodological  difficulties 
exist  in  manpower  forecasting.   The  main  problems  stem  from  the 
inability  to  forecast  technical  change,  capital-labor  substitution, 
productivity  change,  movements  to  and  away  from  equilibrium,  and  their 
effects  on  job  and  occupation  structures.   Other  areas  of  concern  are 


the  occupation-education  relationship,  the  degree  of  substitution 
between  qualifications;  reconciliation  between  desired  disaggregation 
on  the  one  hand  and  estimate  reliability  on  the  other,  and  the 
integration  of  manpower  analysis  into  broader-guaged  economic 
analysis  (Redwood,  1972). 

Extensive  efforts  to  improve  the  quality  of  manpower  forecasting 
are  currently  being  undertaken  at  the  Center  for  Advanced  Computation 
at  the  University  of  Illinois,  Urbana  Campus.   These  research  efforts 
are  directed  toward  the  development  of  a  system  of  manpower  forecasting 
which  yields  forecasts  of  special  purpose  manpower  and  occupational 
requirements,  accounts  for  the  interdependence  in  the  economy,  and  is 
capable  of  analyzing  the  manpower  effects  of  alternative  final  demand 
patterns.   The  project  thus  far  has  resulted  in  the  construction  and 
estimation  of  the  parameters  of  a  model  capable  of  analyzing  the 
manpower  effects  of  alternative  expenditure  patterns.   In  addition, 
state  forecasts  of  population,  employment,  and  educational  enrollment 
have  been  developed  for  Illinois  to  1985  (Redwood,  1972;  Babcock, 
1972;  Dauffenbach,  1973). 

The  analysis  and  forecasting  of  interregional  migration  has 
tended  to  stand  in  isolation  from  the  rest  of  the  economic  system. 
In  addition,  manpower  planners  have  tended  to  ignore  migration,  or 
to  take  whatever  is  available  without  question  or  relationship.   The 
following  section  will  deal  specifically  with  the  key  question  of  why 
migration  analysis  and  projections  are  needed  for  manpower  planning 
purposes.   In  addition,  it  will  show  how  this  basic  research  on 
economic  influences  on  migration  can  help  the  forecaster  develop  a 


labor  force  forecasting  model  which  is  consistent  with  the  economic 
conditions  which  he  has  assumed. 

Significance  of  the  Research 

One  of  the  principal  problems  facing  any  state  government 
planner  is  the  future  workforce  and  population  of  the  state.   While  it 
is  possible  to  make  reasonable  regional  forecasts  of  demand  for  workers, 
the  forecasting  of  employment  by  projection  of  population  using  fertility 
and  morality  data  and  assumed  past  rates  of  migration  fails  to  take 
account  of  the  dynamic  changes  in  national  and  regional  patterns  of 
expenditure  and  derived  demand  for  labor  (Folk,  1971) .   Increased 
knowledge  of  the  structure  of  labor  force  migration  and  geographic 
occupational  mobility  is  of  potentially  great  significance  in  improving 
the  understanding  of  the  labor  market  and  in  making  improved  forecasts 
for  manpower  planning. 

It  is  generally  agreed  that  migration  of  the  labor  force  age 
population  is  the  most  likely  to  contribute  to  the  reduction  of  regional 
unemplo3nnent,  to  the  equalization  of  factor  costs,  to  interregional 
differences  in  population  growth,  and  to  the  necessity  for  greater 
planning  in  providing  the  many  services  which  are  sensitive  to 
population  size  and  characteristics.   In  an  integrated  economic  and 
manpower-forecasting  system,  for  example,  population  and  migration 
projections  are  the  foundation  for  supply  estimates  of  labor  force 
participation,  employment,  education  enrollments,  and  occupational 
supply  patterns,  and  these  can  be  related  in  an  interactive  manner  to 
demand  estimates  of  industry  and  occupational  employment. 


It  has  long  been  recognized  that  relative  labor  market  forces 
influence  mobility.   Two  initial  empirical  studies,  one  by  Blanco 
(Blanco,  1963)  and  the  other  by  Lowry  (Lowry,  1966)  have  applied 
regression  techniques  to  a  labor-market  oriented  analysis  of  the 
migration  of  labor  force  age  population  (persons  aged  15  to  65) .  A 
common  contribution  of  these  studies  is  that  they  provide  empirical 
evidence  of  the  importance  of  changes  in  employment  opportunities  in 
explaining  net  migration. 

A  significant  contribution  of  Lowry 's  study  is  his  hypothesis 
that  the  determinants  of  outmigration  are  different  from  those  of 
inmigration.   Lowry  notes  that  outmigration  is  a  function  of  life- 
cycle  considerations:   young  people  are  inclined  to  seek  employment, 
education,  and  new  residences  away  from  home,  while  older  persons  are 
generally  less  mobile  because  of  established  friendships  and  investment 
in  jobs  and  houses.   He  derived  this  hypothesis  from  the  finding  that 
regardless  of  conditions  within  areas,  a  constant  proportion  of  persons 
in  each  cohort  outmigrates.   Therefore,  it  is  the  size  of  cohort 
population  rather  than  "push"  factors  which  determines  the  size  of 
outmigration.   However,  the  destination  of  outmigration  is  determined 
by  changes  in  emplojnnent  opportunities.  Areas  which  have  the  greatest 
increases  in  employment  opportunities  are  likely  to  "pull"  the  greatest 
number  of  inmigrants. 

The  existence  of  definite  patterns  of  movement  among  states  by 
various  occupations  has  long  been  recognized  by  investigators  of  labor 
market  functioning.   In  addition,  the  implications  of  occupational 
migration  for  educational  planning  has  often  been  stated.  Little 
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evidence,  however,  has  been  brought  to  bear  on  the  factors  that 
influence  this  movement.   Lack  of  knowledge  of  the  significance  of 
geographic  occupational  mobility  as  an  adjustment  mechanism  to 
changing  compositions  of  labor  demand  may  result  in  an  overestimation 
or  underestimation  by  the  manpower  planner  of  occupational  requirements. 

Several  economists  have  shown  that  an  "economic  opportunity" 
model  of  migration  when  used  in  forecasting  has  a  better  chance  of 
identifying  changes  in  migration  patterns  than  does  a  past-ratio  method 
(Lowry,  1966;  Olsen,  1972).   This  encourages  the  development  of  such  a 
model  as  a  technique  for  manpower  forecasting.   A  full  strategy  would 
include  age  and  color  forecasts  which  would  act  in  a  recursive  manner 
to  provide  greater  consistency  and  accuracy  in  forecasting. 

Criteria  for  Model  Formulation  and  Analysis 

It  is  important  that  two  considerations  exercise  the  main 
influence  on  the  nature  of  the  project  and  serve  to  establish  the 
criteria  and  dimensions.   First,  the  migration  forecasting  model 
should  provide  maximum  utilization  and  analysis,  and  in  addition 
provide  an  interconnection  between  the  forecasts  and  manpower  planning. 
Secondly,  the  analysis  of  geographic  occupational  mobility  and  migration 
paths  should  provide  maximum  utility  for  policy  matters. 

The  formulation  of  the  analysis  and  specification  of  the 
forecasting  model  should  recognize  the  following  criteria: 

(1)  The  analysis  must  be  capable  of  being  implemented, 
and  the  forecasting  model  must  be  practical  in  terms 
of  readily  available  data. 


(2)  In  formulating  the  forecasting  model  a  potential  user 
would  require  assurances  at  least  on  the  following 
three  counts:   a)  that  the  errors  of  estimate  generated 

by  this  method  are  tolerably  small,  and  without  systematic 
bias;  b)  values  for  the  independent  variables,  needed  to 
implement  the  forecast,  can  be  obtained  by  some  reasonable 
procedure;  and  c)  that  the  fitted  parameters  are  applicable 
to  the  particular  context  of  the  forecast  as  to  the 
context  in  which  they  were  chosen. 

(3)  The  analysis  and  forecasting  model  should  allow  for 
sufficient  disaggregation  for  multipurpose  utilization: 

a)  disaggregation  by  five  year  age  groups  (at  least 
for  those  cohorts  that  have  shown  the  most  mobility) ; 

b)  disaggregation  by  age  and  color  (to  show  discrimination 
in  state  labor  markets);  c)  disaggregation  by  occupation 
(to  examine  the  major  factors  that  influence  geographic 
occupational  mobility) . 

(4)  The  model  should  be  functional  in  terms  of  time  and 
regional  dimensions.  With  respect  to  time,  five-year 
iterative  forecasts  are  the  best  obtainable  given  the 
data  base  for  migration  in  this  country.   Similarly, 
subnational  projections  of  economic  activity  in  the 
United  States  are  available  only  by  states  and  economic 
subregions  (U.S.  Department  of  Commerce,  1972).  The 
geographic  delineation  of  states  is  straightforward,  and 
forecasts  can  be  readily  obtained.   In  contrast,  the 


Bureau  of  the  Census'  definition  of  economic  subregion  and 
the  Bureau  of  Economic  Analysis'  definition  are  not 
currently  the  same,  although  striking  similarities  exist. 
As  a  result,  no  projections  can  be  obtained  for  these 
regions. 
(5)  The  forecasting  model  should  be  able  to  be  upgraded  without 
major  overhaul.  This  should  enable  the  substitution  of 
updated  or  improved  data  sets  (i.e.,  O.B.E.R.  Series  E 
projections)  without  significant  modification  or 
reformulation  of  the  model.   In  addition,  data 
refinement  should  be  possible  when,  for  example,  a 
Counterbudget  approach  is  implemented. 

Policy,  Forecasts,  Model 

A  major  concern  of  government  is  to  avoid  mismatches  between 
manpower  demands  and  supplies.   This  requires  more  regional  labor  market 
information,  and  the  implementation  of  detailed  short-term  and  medium- 
term  projections  of  labor  supply  by  age  and  color.  At  its  best, 
forecasting  is  a  critical  ingredient  in  advance  planning,  encouraging 
the  realistic  appraisal  of  the  likely  costs  and  benefits  of  differing 
programs  to  facilitate  a  reasonable  distribution  of  scarce  resources. 

Although  there  has  been  some  attempt  to  distinguish  between 
forecasting  and  projections,  their  use  in  the  literature  is  generally 
interchangeable  (Levitan,  Mangum,  Marshall,  1972).   Both  make 
assumptions  about  how  the  important  variables  are  likely  to  behave 
in  the  future  and  are  then  applied  to  extend  the  past  performance  of 
relevant  variables.  Accuracy  is  largely  a  function  of  the  realism  of 
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the  assumptions  and  the  identification  of  the  relevant  variables.   In 
general,  forecasts  and  projections  are  based  on  implicit  and  explicit 
assumptions  concerning  the  nature  and  direction  of  future  trends. 
Because  anticipated  expectations  are  rarely  met,  forecasts  should  be 
regarded  as  "most  likely"  approximations. 

The  purpose  of  this  model  is  to  provide  a  method  for  an 
assessment  of  factors  that  influence  the  inmigration  and  outmigration 
of  labor  force  eligibles.  The  regression  technique  will  reflect  the 
significance  and  degree  of  relationship  between  socio-economic 

variables  in  the  i   time  period  and  in  and  outmigration  of  labor 

t"  v< 
force  eligibles  in  the  j   cohort.  With  the  implementation  of  such  a 

model  better  knowledge  and  forecasts  will  result.   This,  in  turn, 

should  lead  to  better  decisions  and  policies. 


CHAPTER  II 
LONG  RUN  MIGRATION  TRENDS 

Introduction 

There  have  been  three  major  currents  of  migration  in  the  United 
States  during  the  first  half  of  this  century.   First,  there  was  the 
westward  movement,  with  one  major  stream  moving  through  the  northern 
states  while  another  pushed  along  the  southern  states,  and  these  streams 
met  in  California.   The  second  was  the  movement  from  South  to  North, 
involving  large  numbers  of  Negroes.   The  third  consisted  of  the  continu- 
ous movement  from  rural  areas  to  cities  and  involved  a  large  amount  of 
relatively  short  distance  migration  (Taeuber  and  Taeuber,  1958). 

During  this  period  there  have  been  several  currents  and  cross- 
currents.  For  example,  a  migrant  moving  from  South  Carolina  heading 
north  was  more  likely  to  move  along  the  Atlantic  Coast,  whereas  those 
from  the  rural  South  were  more  likely  to  go  to  Chicago  or  Detroit. 
Except  for  federal  policies  aimed  at  settling  the  western  lands,  there 
has  been  no  overall  national  program  for  population  distribution  or 
redistribution.   However,  considerable  effort  has  been  exerted  by 
individual  states  to  recruit  or  discourage  inmigrants.   This  effort 
was  primarily  for  the  purpose  of  increasing  population  or  discouraging 
low  income  population,  and  little  control  was  exercised  over  the 
distribution  of  the  new  arrivals  within  the  state  (Taeuber  and 
Taeuber,  1958). 

With  this  basic  laissez-faire  policy  by  federal  and  state 
government,  it  seems  likely  that  unconstrained  socio-economic  factors 
influenced  migration.   Therefore,  the  purpose  of  this  chapter  is 
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twofold.   First,  an  attempt  will  be  made  to  relate  the  major  historical 
events  during  this  century  and  their  influence  on  migration.   Secondly, 
the  effect  of  economic  opportunity  on  migration  during  the  period  will 
be  noted.   This  setting  can  serve  as  a  useful  backdrop  for  analyzing  and 
forecasting  current  and  future  migration  paths. 


Major  Migration  Paths 

From  the  beginning  of  settlement  on  the  east  coast,  there  was  a 
movement  to  the  west.   One  factor  leading  to  the  westward  movement  was 
the  growth  of  population  due  to  the  excess  of  births  over  deaths,  and 
the  arrival  of  new  immigrants.   Evidence  of  this  movement  is  shown  that 
in  1910  there  were  eight  states  which  had  received  fewer  than  10  percent 
of  their  inhabitants  through  migration  from  other  states,  while  in  1950 
there  were  no  states  which  had  received  fewer  than  10  percent  of  their 
native  population  from  other  states  (Taeuber  and  Taeuber,  1958). 

The  westward  movement  during  the  period  can  be  illustrated 
through  Table  2-1.   It  is  noteworthy  to  observe  that  in  1900  the  census 
reported  that  4.5  million  persons  born  east  of  the  Mississippi  had 
moved  west,  and  that  about  one-half  million  persons  had  made  the  move 
in  the  other  direction. 

The  second  notable  path  of  migration  was  between  the  North  and 
South.   By  1900,  the  number  going  to  the  South  had  increased  more 
rapidly  than  the  number  going  to  the  North;  however  by  1950  the  Census 
reported  increases  in  both  numbers,  with  the  total  for  southern-born 
persons  living  in  the  North  at  about  5  million  and  the  number  of 
northern-born  persons  living  in  the  South  at  approximately  3  million 
(see  Table  2-2). 
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Estimates  of  total  migration  from  rural  to  urban  areas  are 
available  only  for  more  recent  years.  Nearly  half  the  net  migration 
from  rural  to  urban  areas  represented  young  persons  who  reached  their 
twentieth  birthday  during  the  decade.   The  accelerated  migration  from 
rural  areas  during  most  of  the  time  since  1940  involved  no  loss  of 
agricultural  output.   Instead  there  was  growth  in  agricultural 
productivity. 

A  major  element  of  migration  during  the  period  was  Negroes  from 
the  South  to  other  parts  of  the  country.   As  Table  2-3  shows,  movement 
of  Negroes  from  the  southern  states  increased  during  the  first  three 
decades  of  the  century,  then  slowed  down  during  the  1930' s  and  increased 
to  the  highest  recorded  level  during  the  1940's,  1950' s,  and  early 
1960's. 

Historical  Events  and  Migration 

Several  major  events  during  the  twentieth  century  have  contributed 
to  the  aforementioned  migration  paths.   First,  the  spread  and  concen- 
tration of  technological  change  and  industrial  growth  in  central  and 
western  regions  helped  cause  the  migration  of  human  resources  to  these 
areas.   Second,  the  movement  to  the  cities  during  and  following  World 
War  I  caused  considerable  shifts  in  manufacturing  labor  force.   In  the 
thirties,  with  the  beginning  of  the  Great  Depression,  there  appeared  a 
reverse  movement  to  rural  areas.   However,  the  Second  World  War  and  the 
subsequent  return  to  prosperity  resulted  in  migration  following  the 
original  paths. 

By  the  early  twentieth  century,  all  the  contiguous  states  had 
been  brought  into  the  national  economy,  and  more  growth  no  longer 
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involved  the  settlement  and  development  of  unexplored  areas.   The 
completion  of  the  Panama  Canal  and  the  introduction  of  railroads 
reduced  transport  costs  that  had  retarded  the  fuller  development  of 
the  West.   The  resource  potential  of  every  region  was  at  the  disposal 
of  a  nation-wide  system  of  production  and  marketing.   The  gradual 
decline  of  regional  interest  rates  and  wage  differentials  reflected 
the  greater  effective  mobility  of  capital  and  labor. 

With  the  growth  of  auto  manufacturing  during  the  early  part  of 
the  twentieth  century  and  high  personal  income  per  capita,  there  was  a 
substantial  net  inmigration  of  labor  to  the  north  central  states.   In 
addition,  the  high  personal  income  in  the  western  states  caused  much 
migration  to  that  area.   But  even  here  we  should  not  forget  the  influence 
of  war,  such  as  the  effect  of  the  two  World  Wars  in  creating  an 
exceptional  labor  demand  and  consequently  breaking  down  some  of  the 
social  barriers  to  nonwhite  mobility  (Easterlin,  1961).   The  outflow 
of  blacks  from  the  South  exhibited  a  time-pattern  which  was  the  opposite 
of  the  inflow  of  Europeans  and  the  internal  migration  of  native  whites 
(Thomas,  1972).   That  is,  Negroes  were  substitutes  for  foreign 
immigrants  in  the  northern  states. 

Immigration  of  whites  to  the  United  States  had  been  running  at 
an  average  of  over  a  million  a  year  between  1910  and  1914,  was 
practically  stopped  by  World  War  I,  and  there  was  a  dramatic  rise  in 
the  movement  of  blacks  into  the  northern  states.  The  shortage  of  labor 
in  the  industrializing  North  was  so  severe  that  recruiting  agents  were 
sent  south  to  recruit  blacks.  When  the  war  ended,  immigration  to  this 
country  was  resumed  on  a  large  scale,  but  was  abruptly  ended  by  the 
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passage  of  the  Immigration  Restriction  Act  of  1924.   The  number  of 
blacks  in  the  North  was  44  percent  in  1910-20  and  67  percent  in 
1920-30  (Thomas,  1972).   The  favorite  states  were  New  York,  New  Jersey, 
Pennsylvania,  Ohio,  Indiana,  Illinois,  Michigan,  Wisconsin  and  the 
District  of  Columbia.  Most  of  these  northern  states  were  losing 
white  and  gaining  black  population. 

The  blacks  that  moved  north  and  west  during  this  period  came 
from  primarily  rural  areas.   Chronologically,  the  wave  of  black 
inmigrants  to  the  North  and  West  after  World  Wars  I  and  II  is  the 
sixth  in  a  succession  of  inmigrant  waves  to  these  areas  since  the 
Irish-German  one  in  1845-54. 

The  Great  Depression  caused  a  backflow  of  migration.   Carter 
Goodrich's  study  noted  that  during  periods  of  relative  prosperity — the 
1920' s — there  was  a  tendency  "to  clear  population  away  from  the  regions 
that  were  to  show  the  most  extraordinary  relief  loads"  (Goodrich,  1932), 
However,  it  is  of  interest  that  during  the  depression  of  the  30 's  there 
was  a  rather  dramatic  shift  that  brought  people  back  to  rural  and  often 
depressed  areas.   Goodrich  cites  that  "migration  during  the  depression 
has  been  toward  the  worst  land  areas  as  measured  by  the  agricultural 
income  or  the  plane  of  living  indices"  (Goodrich,  1932) . 

Although  the  data  for  this  period  is  sketchy,  estimates  by  the 
Bureau  of  Agricultural  Economics  show  that  during  the  calendar  years 
1931  and  1932  there  was  a  substantial  net  movement  of  population  from 
cities  to  farms.   Chicago,  for  example,  in  1934  had  3.5  percent  fewer 
people  than  in  1930.   The  loss  during  the  same  period  for  both 
Philadelphia  and  Pittsburgh  was  3.2  percent  (Goodrich,  1932). 
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Population  increases  in  the  farm  communities  during  the 
depression  resulted  from  two  separate  influences:   (1)  failure  of 
the  surplus  farm  population  to  move  to  the  cities,  and  (2)  actual 
migration  from  the  cities  to  the  countryside.   No  matter  what  the 
relative  weight  of  these  two  factors,  it  seems  clear  that  during  the 
early  1930' s,  in  contrast  to  the  situation  that  prevailed  during  most 
of  the  1920' s,  a  large  number  of  people  moved  from  the  cities  to  the 
countryside. 

With  increased  demand  for  goods  and  services  in  the  late  1930 's 
and  early  1940' s  as  a  result  of  the  United  States'  participation  in 
World  War  II,  there  was  a  return  to  urban  and  westward  migration. 
Blacks  in  southern  agriculture,  especially  cotton,  began  to  be 
displaced  by  more  efficient  capital  intensive  processes.  As  a  result 
there  was  a  renewal  of  black  migration  to  northern  states  and  to  a 
greater  extent  western  cities.   Just  as  before  the  Second  World  War, 
the  areas  of  black  inmigration  were  areas  of  white  outmigration.   With 
whites,  the  movement  was  to  the  West  Coast  and  to  Florida. 

Between  1940  and  1950  the  migration  from  farms  increased 
greatly,  while  the  annual  migration  to  farms  remained  at  about  the 
same  level  as  during  the  preceding  decade.   An  average  of  2.1  million 
persons  moved  away  from  farms  and  an  average  of  1.2  million  moved  to 
farms.   The  movement  away  from  farms  was  greater  in  the  first  half  of 
the  decade  than  during  the  second  half.   During  the  initial  years 
after  World  War  II,  there  was  a  large  movement  to  farms,  which 
consisted  primarily  of  the  returning  servicemen.   However,  in  1947,  the 
movement  away  from  farms  was  resumed  in  full  force.   During  the  1940' s 
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net  outmigration  from  farms  was  equal  to  nearly  one-third  of  the  farm 
population  (Taeuber  and  Taeuber,  1958).   This  trend  continued  but  at 
a  reduced  level  throughout  the  1950' s  and  early  1960's. 

Economic  Opportunity  and  Migration  over  Time 

In  seeking  to  explain  migration  and  economic  opportunity  over 
time,  it  is  convenient  to  distinguish  between  static  and  dynamic 
processes.   Differences  in  per  capita  income  can  be  illustrated  by 
considering  the  long-run  tendencies  that  would  prevail  in  a  stationary 
economy,  one  in  which  product  demands  were  unchanging,  factor  supplies 
fixed,  and  technology  constant.   In  such  an  economy  any  initial 
differences  among  regions  in  per  capita  income  would  tend  to  be 
eliminated  by  movements  of  productive  factors  and  goods.   Labor  would 
tend  to  move  to  higher-wage  areas  until  wage  levels  were  equalized. 
However,  in  the  short  run,  the  resource  or  product  movements  might  be 
accompanied  by  charges  that  would  temporarily  widen  income  differences. 
Therefore,  the  opening  of  trade  might  adversely  affect  certain  industries 
in  a  particular  area,  and  outmigration  might  cause  a  decline  in  the 
proportion  of  workers  to  dependents  in  the  population. 

Personal  income  per  capita  shows  a  trend  toward  convergence  in 
this  century  (see  Table  2-4).   In  addition,  it  is  important  to  note 
that  the  southern  states  experienced  an  increase  in  personal  income 
per  capita,  but  this  is  in  part  due  to  the  heavy  outmigration  of  both 
whites  and  blacks  during  the  period. 

It  has  often  been  said  that  the  migration  process  tends  to  lower 
the  skill  levels  of  origin  places  and  raise  the  levels  in  destination 
places.   The  choice  of  areas  to  which  migrants  go  is  determined  by  the 
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economic  opportunities  being  offered  in  the  different  places — the 
greater  the  opportunity,  the  longer  the  migration.  Migrants  generally 
find  jobs  in  the  destination  regions.  Although  for  some  there  is  a 
substantial  time  lag  so  that  the  expanded  labor  supply  does  not  cause 
unemployment,  there  is  a  tendency  for  regions  which  are  growing  because 
of  inmigration  to  continue  growing. 

Table  2-5  shows  the  relationship  between  the  average  value  of 
relative  per  capita  income  and  average  decade  rate  of  net  inmigration, 
natural  increase,  and  the  total  increase  of  males,  by  region.   Those 
regions  with  greater  than  total  United  States  personal  income  per 
capita  had  positive  net  inmigration.   On  the  other  hand,  of  the  regions 
with  less  than  U.S.  average  per  capita  income,  3  of  4  had  negative  net 
inmigration.  Although  much  greater  disaggregation  is  needed,  results 
of  Table  2-5  support  the  hypothesis  that  net  inmigration  moves  in  the 
same  direction  as  economic  opportunity — as  measured  by  personal  income 
per  capita.   Throughout  the  period,  regional  economic  opportunity  drew 
migrants. 

Another  factor  that  influenced  migration  was  the  paths  of 
information  between  different  regions.   One  method  of  such  information 
was  the  previous  migration  of  the  cohort.   Throughout  the  first  half 
of  the  century,  this  was  especially  true  for  nonwhites.   The  migration 
of  nonwhites  during  the  early  part  of  the  period  helped  lead  to  the 
migration  of  that  group  during  the  1940' s,  1950' s,  and  1960's.  Previous 
migration  of  the  cohort  led  to  informal  networks  of  information, 
which  eased  the  uncertainty  of  those  friends  or  relatives  who  were 
considering  migrating.   This  in  turn  led  to  migration  decisions  for 
this  group  based  on  economic  factors,  such  as  income,  and  opportunity. 
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Table  2-5* 


Average  Value  of  Relative  Per  Capita  Ircome  and-  Avcrayr-  Decade 
Rate  of  Net  In-rnigrstion  ,  ^iatuca.'.  Inciea^e^  and  Total 
Increase  of  Males,  Ages  15-6-1,  by  Region,  1880-1 'TjO 
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The  base  for  the  decade  rates  is  the  mid-decade  population  of 
males  ages  15-64  in  the  region. 


CHAPTER  III 
A  THEORETICAL  BASIS  OF  MIGRATION  MODELING 

Conceptual  Definition  of  Migration 

The  purpose  of  this  chapter  is  to  review  the  theoretical  work 
on  migration  and  to  present  an  extension  of  migration  theory  based  on 
labor  market  analysis.   In  addition,  justification  of  extensions  of 
the  theory  in  order  to  expand  its  utilization  for  planning  purposes  is 
presented  in  detail. 

In  the  process  of  developing  a  socio-economic  theory  of 
migration,  it  is  essential  to  make  clear  the  alternative  concepts  of 
migration.   The  following  illustration  will  attempt  to  explain  the 
types  of  migration  to  be  examined.   The  absolute  movement  of  labor 
force  eligibles  from  one  state  to  another  can  be  classified  into 
five  categories: 

1)  Total  inmigration  to  a  state; 

2)  Total  outmigration  from  a  state; 

3)  Net  migration  of  a  state,  i.e.,  total  inmigration 
minus  total  outmigration; 

4)  Gross  migration  from  one  specific  state  to  another 
specific  state; 

5)  Net  migration  between  two  specific  states. 

In  Figure  3-1  if  state  A  is  taken  as  the  focal  point  of 
discussion,  total  inmigration  to  state  A  is  the  flow  that  sums 
together  the  movement  of  people  from  state  B  and  C  into  state  A. 
Gross  migration  to  region  A  is  given  by  the  flows  m.    and  m 
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where  m,    is  the  migration  of  people  from  state  B  to  A,  and  m 

is  the  migration  of  people  from  region  C  to  A,  As  a  result  of  this 

method  of  classification,  the  net  migration  of  region  A  is  the 

difference  between  the  inflow  and  outflow  of  migrants  for  state  A, 

or  the  sum  of  m,    and  m    minus  the  sum  of  m  ,  and  m    (Rabianski, 
D-a      c-a  a-b      a-c 

1970). 


Figure  3-1 
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Rationale  of  Migration 

To  develop  a  socio-economic  model  of  migration  a  reasonable 
answer  should  be  formulated  as  to  why  people  move.   This  model  should 
Include  both  economic  factors  (I.e.,  human  capital  theory)  and  social 
factors  (desire  to  be  with  persons  of  the  same  age,  color,  and 
occupational  cohort) .   In  addition,  the  theory  should  be  formulated 
In  such  a  manner  as  to  allow  Implementation  within  a  probability 
framework. 

Economists  have  often  attempted  to  pose  the  question  of  labor 
migration  as  one  of  resource  allocation.   To  accomplish  this,  migration 
Is  treated  as  an  Investment  Increasing  the  productivity  of  human 
resources.   This  Investment  has  costs  and  renders  a  return  over  a 
specified  period.   The  difficulty  of  this  method  Is  that  It  Is  necessary 
to  Identify  and  measure  the  costs  as  well  as  the  returns  to  migration; 
Its  credit  Is  the  possibility  of  meaningful  comparisons  between 
migration  and  alternative  methods  of  promoting  better  resource 
allocation  (Sjaastad,  1962). 

Private  costs  can  be  classified  Into  money  and  non-money  costs. 
The  former  Include  the  out-of-pocket  expenses  of  movement,  while  the 
latter  Include  foregone  earnings  and  the  other  costs  of  changing  one's 
environment.   For  any  particular  individual,  the  money  returns  to 
migration  will  consist  of  a  positive  or  negative  increment  to  his  real 
earnings  stream  to  be  obtained  by  moving  to  another  place.   It  is 
obviously  not  adequate  to  simply  compare  labor  earnings  over  space  and 
assume  that  any  observed  differences  arise  from  disequilibrium  in  the 
labor  market.   Other  factors  such  as  occupational  composition  would 
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seem  to  explain  a  significant  portion  of  earnings  differentials  among 
states.   In  addition,  other  demographic  factors  such  as  age  and  race 
affect  earnings  within  an  occupation. 

In  the  above-mentioned  context  it  is  particularly  useful  to 
employ  the  human  capital  concept,  and  to  view  migration,  training,  and 
experience  as  investments  in  human  capital.   These  investments  in  the 
individual  are  subject  to  depreciation  and  deterioration  both  in  a 
physical  and  an  economic  sense.   If  market  forces  reduce  the  relative 
wages  of  a  particular  occupation,  persons  in  that  occupation  suffer  an 
income  loss  and  are  faced  with  the  alternative  of  accepting  lower 
earnings  or  lesser  opportunities  or  making  additional  investments  in 
themselves  to  increase  their  earnings  in  a  more  favorable  market.   If 
the  relative  wages  or  opportunity  are  adversely  affected  within  a 
state,  migration  from  that  state  is  sufficient.   If  the  adverse  effect 
is  national,  as  in  agriculture  which  was  discussed  in  the  previous 
chapter,  the  entire  occupational  group  is  under  stress  and  migration 
is  feasible  only  if  new  skills  are  acquired  by  the  migrant,  and  he 
moves  to  those  areas  in  which  his  new  skills  are  required.  An  additional 
phenomenon  may  be  that  people  may  move  from  locations  with  high  median 
income  into  locations  of  low  median  income.   They  may  actually  improve 
their  lot  if  they  move  from  a  lower  portion  of  the  distribution  in 
their  original  location  into  a  higher  portion  of  the  distribution  in 
the  new  location  (Schwartz,  1973). 

Mathematically  the  internal  rate  of  return  to  the  migrant  aged 
twenty  can  be  obtained  by  solving  the  polynomial 
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R    (E  -  U  -  C  )  P 

Z    — — —^ =  0 


t=l 


(1+p) 


which  is  a  polynomial  in  (1+p),  for  its  largest  real  root,  where  E  is 

the  expected  earnings  of  the  migrant,  U  is  the  expected  earnings  of 

the  person  who  does  not  migrate,  C  is  the  cost  of  migration  all  in 

time  t,  P^  =  probability  of  survival  through  time  t,  and  R  is  the  time 

of  retirement  (end  of  6Ath  year  of  age)  (Folk,  1970), 

Although  expected  earnings  of  the  migrant  would  appear  to  be  a 

significant  factor  in  explaining  migration,  the  existence  of  opportunity 

for  workers  would  also  appear  to  be  a  major  determinant  of  mobility. 

In  The  Theory  of  Wages  J.  R.  Hicks  noted  this  operation  of  the  labor 

market: 

The  principal  hope  (of  employers)  is  to  draw  labour  from 
outside  the  industry,  or  from  another  area,  but  then 
much  of  what  can  be  hoped  from  this  quarter  may  be 
secured  simply  by  the  prospect  of  assured  emplojnnent. . . 
without  a  rise  in  wages.   It  may  be  only  when  this 
source  dries  up  that  firms  will  be  forced  to  raise 
wages  (Hicks,  1932,  p.  68). 

As  in  a  competitive  theory,  workers  respond  to  economic  incentive,  but 

changes  in  mobility  are  associated  with  changes  in  opportunity,  while 

there  is  little  change  in  the  wage  structure. 

In  addition  to  the  economic  factors,  there  are  additional 

non-money  costs  and  returns.   The  first  non-money  costs  to  consider 

are  opportunity  costs — that  is  the  money  earnings  foregone,  while 

searching  for  and  learning  a  new  job  (Sjaastad,  1962).  Another  factor 

which  would  tend  to  be  especially  significant  at  latter  stages  of  the 

life-cycle  is  the  reluctance  of  some  people  to  leave  familiar 

surroundings,  family,  and  friends. 
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Although  these  non-money  costs  involve  no  resource  costs  for 
the  economy,  they  do  affect  resource  allocation.   It  is  highly  probable 
that  more  migration  would  take  place  if  psychic  costs  were  zero  for 
everyone.   The  optimal  allocation  of  human  resources  must  take  tastes 
as  given,  and  will  differ  from  Pareto  Optimality  if  certain  persons 
prefer  familiar  over  strange  surroundings.  Although  we  cannot  treat 
noneconomic  costs  of  migration  as  a  component  of  the  costs  of  migration, 
it  poses  a  problem  for  an  analysis  of  the  rates  of  return.  To  the 
extent  that  some  part  of  the  existing  earnings  differential  represents 
tastes  alone,  the  rate  of  return  to  resources  allocated  to  migration 
is  biased. 

Since  noneconomic  costs  can  be  ignored  in  calculating  rates  of 

return,  we  should  also  expect  that  noneconomic  returns  from  locational 

preferences  represent  consumption  which  has  zero  costs  of  production. 

As  Sjaastad  states, 

In  a  world  of  perfect  competition  and  resource  mobility 
no  earnings  differentials  arising  from  these  preferences 
would  remain  in  final  equilibrium;  if  discrimination 
were  perfect,  the  existence  of  the  preferences  would  be 
totally  reflected  in  rents  earned  by  factors  specific 
to  the  climate.  Moreover,  the  pure  rents  so  paid 
should  not  be  treated  as  costs  of  employment  since 
they  arise  from  tastes  for  location  rather  than 
differences  in  productivity  (Sjaastad,  1962,  p.  86). 

Although  not  significant  in  influencing  rates  of  return,  private  non- 
money  returns  to  migration  exist  and  influence  behavior.   Therefore, 
in  the  development  of  a  labor  market  model  of  migration  these 
influences  should  be  examined  in  some  detail. 
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Migration  and  Economic  Growth 

The  application  of  "probability"  to  explain  the  decision  to 
migrate  from  the  rural  to  the  urban  sector  was  developed  by  Michael 
Todaro  in  a  model  of  labor  migration  in  underdeveloped  countries 
(Todaro,  1969).   In  his  model  an  economy  is  divided  into  the  rural 
and  the  urban  sectors  rather  than  the  agricultural  and  the  industrial 
sectors.  Next,  the  urban  sector  is  divided  into  two  subsectors;  the 
urban  modern  sector  and  the  urban  traditional  sector.   Rural  to  urban 
migration  is  viewed  as  a  two-stage  process;  first  the  movement  to  the 
urban  area,  and  then  the  movement  to  the  modern  sector.  A  summary  of 
the  Todaro  model  would  include  the  following  relevant  points: 

1)  The  growth  rate  of  the  urban  labor  force  is  the  sum  of 
the  growth  rate  of  the  natural  increase  of  the  urban 
labor  force  and  the  percentage  of  the  net  rural-urban 
migration  during  time  t  relative  to  the  existing 
urban  labor  force. 

2)  The  net  rural-urban  migration  during  any  time  t  is 
governed  by  the  wage  differential  between  the 
discounted  stream  of  the  expected  urban  and  rural 
real  income  (Hashimoto,  1973). 

Although  Todaro 's  model  is  not  directly  related  to  this  study,  his 

work  provides  insights  into  developing  a  migration  model.   In  addition 

he  develops  a  link  between  investment  in  human  capital  and  growth 

theory . 

A  useful  starting  point  for  the  development  of  a  migration 

model  is  the  neoclassical  framework.   A  summation  of  this  framework 

as  it  relates  to  migration  is  stated  by  Richardson  as  follows: 

Neoclassical  general  equilibrium  theory  predicts  that 
in  a  situation  characterized  by  interregional  differ- 
entials in  real  wages,  labour  will  migrate  from  the 
low-wage  to  the  high-wage  regions  until  real  wages  are 
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equalized.  This  conclusion  rests  upon  several  critical 
assumptions:  a  comparative  statics  framework; 
homogeneous  labor;  constant  returns  to  scale;  zero 
migration  costs;  perfectly  competitive  labor  markets; 
workers  move  in  response  to  wage  differentials  and  for 
no  other  reason  (Richardson,  1969,  p.  295). 

It  is  obvious  that  these  assumptions  are  heroic,  and  that  an 
empirical  model  based  on  these  assumptions  would  therefore  have  little 
application.   Economists  have  therefore  preferred  models  for  testing 
which  are  modified  versions  of  this  neoclassical  framework.  The 
variations  of  this  framework  rely  heavily  on  the  phenomenon  of  labor 
market  adjustment.  Most  retain  the  wage  differential  as  a  key 
determinant,  drawing  upon  other  labor-market  variables  to  correct 
for  the  violation  of  perfect  competition. 

Within  the  view  of  neoclassical  economic  theory,  migration  is 
regarded  as  the  spatial  labor  market  adjustment  mechanism.  That  is, 
labor  is  assumed  to  move  to  those  regions  whose  output  is  growing  the 
fastest.   In  addition,  faster  growing  regions  would  be  assumed  to  bid 
the  price  of  labor  up  faster  than  slow  growing  regions,  thereby 
attracting  inmigrants.  Labor  is  assumed  to  move  from  areas  of  lagging 
demand  relative  to  supply  to  areas  of  excess  demand  relative  to  supply. 
Furthermore,  it  can  be  argued  that  outmigration  from  a  region  i  is 
independently  determined  in  that  it  is  governed  by  characteristics 
within  the  region.  However,  the  distribution  of  this  given  level  of 
outmigration  from  region  i  between  other  regions  in  the  system  (1,  2, 
3...J)  may  then  be  determined  by  relative  growth  rates  (g,-g. ,  g«-g . » 
g  -g.,  ...g.-g.)  or  relative  income  levels.   The  region  with  the 
highest  growth  rate  will  take  the  largest  share  of  region  i's  migrants. 


30 


and  the  region  with  the  next  highest  growth  rate  the  second  highest 
share,  and  so  on  (Richardson,  1969).   Thus,  regional  labor  markets 
are  moved  toward  equilibrium. 

Since  migration  is  assumed  to  be  so  closely  tied  to  regional 
growth,  it  is  important  to  analyze  the  factors  influencing  this 
process.   Six  essential  characteristics  of  modern  economic  growth  have 
been  identified  by  Kuznets  for  nations,  and  the  following  four  can  be 
applied  to  the  subnational  level  (Kuznets,  1973).   First,  there  are 
high  rates  of  growth  of  per  capita  product  and  of  population  in  more 
highly  developed  regions.   Second,  the  rate  of  increase  in  productivity 
is  high,  even  when  other  factors  besides  labor  are  introduced.  Third, 
he  identifies  the  rate  of  change  of  structural  transformation.  This 
includes  shifts  from  agricultural  to  nonagricultural  pursuits  (e.g., 
Todaro) ,  and  a  change  in  the  occupational  composition  of  labor.   Fourth, 
Kuznets  identifies  the  structure  of  an  area  and  its  ideology  as  being 
an  important  factor  in  influencing  growth. 

Borts  and  Stein  define  economic  growth  as  an  increase  in  the 
total  real  value  of  income  in  a  region  (Borts  and  Stein,  1962).   The 
increase  in  output  will  occur  as  a  result  of  three  changes:   the 
increase  in  the  supplies  of  capital  and  labor,  technological  change, 
and  increases  in  economic  efficiency.   They  state  that  declining 
regions  share  common  economic  characteristics,  namely  lower  than 
average  rates  of  growth  of  employment,  of  population,  and  of  income. 
On  the  other  hand,  growing  regions  had  higher  than  average  rates  of 
growth  of  emplo3nnent,  of  population,  and  of  income.   In  a  dynamic  sense, 
gains  in  output  are  available  through  resource  shifts  of  this  type. 
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In  presenting  and  briefly  accessing  some  of  the  more  popular 
regional  growth  theories,  the  following  have  been  selected.   The 
"theories"  to  be  examined  are: 

Neoclassical; 

'Cumulative  Causation'  (Myrdal-Kaldor) ; 

Econometric  Models; 

Multiregional  Models. 

Neoclassical  models  have  tended  to  dominate  regional  growth 
theory.   One  major  advantage  of  the  neoclassical  model  over  such  models 
as  Harrod-Domar  is  the  relaxation  of  the  assumption  of  fixed  coefficients 
in  production.   In  addition,  in  most  Harrod-Domar  type  models  labor  is 
not  specifically  mentioned  as  being  a  parameter  or  a  variable,  though 
it  is  often  implied  (Brems,  1968).   As  a  result  its  use  in  this  study 
would  be  severely  restricted. 

A  typical  regional  neoclassical  model  developed  by  Richardson 
is  as  follows: 

(a)  y.   =  a_,k.  +  (l-a,)l.  +  t. 

1     i  1       11    1 

(b)  k.  =  ^^  ±  Z  k.. 

X    v^   J   Jl 

(c)  1.   =  n,  ±  Z  m.. 

1     1   .   11 
J 

(d)  k..  =  F(R.-R.) 

(e)  m, .  =  F(W.-W.) 

ji      1  J 

where  y  =  growth  rate  of  output 

k  =  growth  rate  of  capital 

1  =  growth  rate  of  labor 

t  =  growth  rate  of  technical  progress 

a  =  capital's  share  in  income 


32 

8  ■  savings/ income  ratio 

V  »  capital/output  ratio 

k  ■  annual  flow  of  capital  from  region  j  to  region  i    - 

^         divided  by  the  capital  stock  of  the  region 

n  «  natural  increase  in  population 

m  *  net  flow  of  migrants  from  region  j  to  i  divided 

-^         by  the  population 

R  «  rate  of  return  on  capital 

W  ■  wage 

Equations  d  and  e  relate  the  ability  of  the  model  to  attract  inputs  from 

other  regions  and  represent  testable  hypotheses;  that  capital  and  labor 

respond  to  differentials  in  factor  returns  (Richardson,  1973) . 

Among  the  first  to  propose  a  model  of  per  capita  income  divergence 
was  Myrdal's  cumulative  causation  model  (Myrdal,  1957).  He  stated  that 
"the  play  of  forces  in  the  market  normally  tends  to  increase,  rather 
than  decrease  the  inequality  between  regions."  He  argued  that  the 
market  forces  lead  to  the  grouping  of  increasing  returns  activity  in 
certain  areas  of  the  economy;  thus,  regional  growth  was  a  disequili- 
brating  process.  More  recently,  Kaldor  developed  in  a  more  rigorous 
manner  Mjrrdal's  hypothesis  (Kaldor,  1970).   Kaldor's  model  suggests 
that  as  trade  is  opened  up  between  industrializing  and  rural  regions 
in  a  free  trade  economy  increasing  returns  favor  the  rich  regions  and 
slow  the  development  in  the  poor;  because  of  scale  effects,  the  rich 
regions  gain  a  virtual  monopoly  of  industrial  production.  This  version 
of  the  model  yields  potentially  testable  hypothesis  such  as  a  region's 
rate  of  productivity  growth  is  an  increasing  function  of  its  rate  of 
growth. 

Thus  far  little  work  has  been  attempted  on  econometric  models 
of  regional  development.   Some  of  the  ones  that  have  been  attempted 
are  L.  R.  Klein  (1969),  C.  C.  Harris  (1970)  and  Olsen  (1971).  Although 


33 

econometric  models  are  not  often  developed  within  a  theoretical 
discussion,  the  development  of  regional  econometric  models  has  been 
moulded  by  the  availability  of  data  rather  than  to  test  specific 
hypothesis.   Richardson  states  that  to  the  extent  that  the  equations 
have  yielded  good  fits  and  have  been  used  for  predictive  purposes,  the 
relationships  that  have  been  developed  between  the  available  data 
variables  give  the  model  an  implicit  theory.   In  addition,  many 
regional  econometric  models  have  been  developed  as  forecasting  models. 
Therefore,  if  there  is  a  large  degree  of  structural  stability  in 
regional  growth,  and  if  the  future  path  of  regional  development  is 
noticeable  in  present  conditions  and  past  trends,  then  the  distinction 
between  a  long-run  forecasting  model  and  a  growth  model  becomes 
unclear  (Richardson,  1973) . 

The  final  regional  growth  model  to  be  discussed  is  the 
multiregional  model.  This  topic  also  has  not  received  much  attention 
in  regional  growth  literature.   Typically,  the  analysis  has  included  a 
shift-share  model.   The  share  analysis  is  concerned  with  the  proportion 
of  national  industry  totals  (or  other  indicators  of  growth  such  as 
population  and  income)  found  within  each  region  at  a  particular  point 
in  time.   In  contrast,  shift  analysis  is  concerned  with  regional 
changes  in  indicators  of  economic  activity  between  two  defined  points 
of  time.   It  consists  of  two  components:   the  proportionality  shift 
and  the  differential  shift.   The  proportionality  shift  measures  the 
industrial  composition  effect;  whereas,  the  differential  shifts  relate 
that  industries  grow  in  some  regions  faster  than  others.  Other  methods 
often  used  are  development  planning  models  within  an  interregional 


34 

context.  This  methodology  is  primarily  concerned  with  working  out 
regional  sectoral  distributions  for  achieving  specified  regional 
targets.   Usually  the  model's  framework  is  simplified  to  achieve  a 
compromise  between  theoretical  acceptability,  the  availability  of 
data,  and  computational  feasibility. 

In  briefly  discussing  these  models  it  is  apparent  that  each  one 
has  strengths  and  weaknesses.   The  neoclassical  model  is  the  most 
highly  developed,  and  can  be  solved  easily  for  a  determinant  solution. 
However,  its  unrealistic  assumptions  result  in  solutions  which  are  too 
simplistic.   The  Myrdal-Kaldor  cumulative  causation  model  emphasizes 
the  concept  of  increasing  returns  to  scale,  and  the  disequilibrating 
process  of  free  trade  for  regions.   It  has  thus  far  failed  to  present 
the  model  in  such  a  manner  to  allow  for  its  empirical  testing.   On  the 
other  hand,  econometric  models  use  the  available  data,  but  generally 
do  not  have  solid  theoretical  foundations.   The  multiregional  model 
develops  the  concept  of  relative  supply  and  demand  features  in  both 
static  and  dynamic  dimensions.   It  suffers  from  mechanistic  theoretical 
construction,  and  the  data  used  is  often  crude  and  on  scattered 
observations.   In  applying  these  theories  to  develop  a  labor  market 
model  of  migration,  an  attempt  will  be  made  to  synthesize  the  more 
theoretically  acceptable  portions  of  each  and  to  recognize  the 
importance  of  data  limitations  in  implementation.   In  this  manner 
the  model  can  best  be  implemented  for  manpower  planning  purposes. 


Toward  a  Socio-economic  Theory  of  Migration 

A  simple  conceptual  model  of  migration  can  be  developed  using 
both  definitional  and  structural  equations  and  then  solving  to  obtain 
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a  reduced-form  model.   It  can  then  be  estimated  using  econometric 
techniques.  The  assumptions  of  each  of  the  equations  and  the 
theoretical  and  empirical  justification  of  each  will  be  presented. 
The  model  then  will  be  developed  mathematically,  and  a  solution  for 
migration  In  terms  of  the  exogenous  variables  and  parameters  will 
be  shown. 

Within  a  given  region  the  following  labor  market  relationships 
are  assumed  to  exist.   First,  given  that  the  labor  force  participation 
rate  (a)  Is  constant  the  change  In  employment  over  a  specified  period 
and  the  change  In  unemployment  over  the  period  Is  equal  to  the  total 
change  In  labor  supply  over  the  period.  The  assumption  of  constant 
labor  force  participation,  at  least  In  the  long  run,  Is  not  as  heroic 
as  It  may  seem  at  first.   In  April  1947  the  labor  force  participation 
rate  for  all  males  was  63.5,  and  In  March  1972  It  was  64.5.   For 
females,  the  April  1947  participation  rate  was  51.2,  while  It  was 
54.9  In  April  1972.  The  labor  force  participation  rates  did  not 
change  substantially  over  the  twenty-five  year  period  (Manpower 
Report  of  the  President,  1973).  Another  definitional  relationship  Is, 
given  a  Is  constant,  the  net  migration  of  those  persons  of  labor  force 
age  during  the  period  and  the  natural  Increase  of  those  persons  coming 
of  labor  force  age  minus  deaths  and  retirement  would  equal  the  change 
In  the  supply  of  labor.   Now,  the  change  In  demand  for  labor  In  the 
region  over  the  period  would  be  the  same  as  the  change  In  employment 
over  the  period. 

The  functional  relationships  In  the  region's  labor  market  can 
also  be  Identified  and  analyzed.   The  change  In  the  supply  of  labor  In 
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a  region  can  be  thought  as  having  a  direct  but  lagged  relationship  to 
the  wage  differential  of  the  area,  and  the  other  socio-economic  factors 
that  influence  labor  supply  (e.g.,  government  policy,  climatic 
attractiveness  of  the  area)  behave  in  the  same  manner.   It  could  be 
hypothesized  that  rational  persons  observe  areas  that  are  growing  and 
appear  to  have  opportunities,  and  then  move  to  these  areas  (Redwood 
and  Kleiner,  1974).   In  contrast,  the  unemployment  rate  is  inversely 
related  to  labor  supply  in  the  current  period.   Several  works  have 
argued  for  the  inclusion  of  unemplojmient  and  uncertainty  within  a  labor 
supply  relationship  (Todaro,  1969;  Hartley  and  Richardson,  1974).   It 
seems  plausible  that  as  the  unemployment  rate  increases,  persons  within 
a  given  region  are  forced  to  look  elsewhere  for  eraplojnnent. 

The  structural  equation  for  the  change  in  labor  demand  can  be 
developed  in  the  following  manner.   The  change  in  emplo3mient  for  last 
year  will  be  directly  related,  while  the  change  in  unemployment  will  be 
inversely  related  to  the  change  in  the  demand  for  labor  in  the  current 
year.   Last  year's  business  outlook  is  reflected  in  this  year's 
investment  decisions.   In  addition,  increases  or  declines  in  investment 
are  reflected  in  changes  in  labor,  the  derived  demand.  This  year's 
data  will  most  often  be  implemented  in  next  year's  decisions  for 
businessmen  (Jorgenson  and  Stephenson,  1967).   Similarly,  the  lagged 
wage  differential  for  the  region  will  be  inversely  related  to  the 
change  in  the  demand  for  labor  in  the  region  in  the  current  period. 
Within  this  system  migration  would  be  related  to  the  natural  increase 
of  labor  force  population,  the  change  in  employment  in  the  previous 
period,  the  previous  period's  wage  differential,  the  change  in 
unemployment  in  the  previous  period  and  certain  noneconomic  factors. 
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The  structural  and  reduced-form  nature  of  the  model  can  be 
developed  succinctly  in  mathematical  form: 

Notation 
AL_  -  change  in  labor  supply 
AL  -  change  in  labor  demand 
AE  -  change  in  employment 
AU  -  change  in  unemployment 

N  -  noneconomic  attractions 

a  -  labor  force  participation  rate 

M  -  net  migration  of  labor  force 

n  -  natural  increase  in  labor  force 
WD  -  wage  differential  of  area 

4>  -  parameter  of  WD 

Y  -  parameter  of  WD 

e  -  parameter  of  U 

6  -  parameter  of  U 

3  -  parameter  of  E 

a  -  parameter  of  N 
let  i  be  the  designated  region 
let  t  be  the  time  coordinate  dating  variables 

assume  -r—  =  0 
at 

The  structural  equations  are  the  following: 
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(3-1)  A  eJ  +  A  U^  =  A  Lg 
(3-2)  M^  +  n^  E  A  lJ 

(3-3)  A  L^  =  a  N^   +  $  WD^   -  e  A  U^ 
(3-4)  A  lJ  =  3  a  eJ_^  -  8  A  uj_^  -  y   WD^_^ 
(3-5)  A  I^  =  A  eJ 

The  endogenous  variables  of  the  model  are  A  E  ,  A  U  ,  A  L   , 

L         U         ^  J. 

A  L   ,  M  .   The  exogenous  variables  are  E  .,N.,IT  ,,WD    ,  and 
the  parameters  are  $,  Y»  £>  3>  ot,  and  0.   Therefore,  there  are  five 
independent  equations  with  sufficient  exogenous  variables  to  make  the 
system  identifiable.   Now  solving  the  system  of  equations  for  migration 
in  terms  of  parameters  and  exogenous  variables  (see  Appendix  A)  equation 
(3-11)  can  be  derived  in  the  following  form: 

(3-11)  MJ  =  -nj  +  (ff^)  eJ_^  +  (fi  +  *)  ^l^ 

-  fe^  "t-1  ■"  ^1^>  ^t-1  • 
The  solution  specified  by  equation  (3-11)  is  the  reduced  form  of  the 
model,  and  estimation  procedures  can  be  applied  with  some  modifications. 
This  model  has  several  advantages  over  current  migration  analysis. 
First,  the  model  is  based  on  definitional  and  structural  behavior 
within  labor  market  theory.   Second,  this  model  is  not  under  the 
confining  assumptions  of  the  neoclassical  model,  such  as  full 
employment.   Finally,  the  reduced  form  allows  for  testing  given  the 
current  data  base  available  through  the  Bureau  of  the  Census.   In 
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sum,  this  solution  for  migration  seems  to  be  an  improvement  over 
apriori  hypothesis  of  migration. 

The  Case  for  Directional  Flows 

As  was  developed  earlier,  there  are  alternative  methods  of 
ascertaining  interregional  migration.   The  magnitude  of  directional 
flows  can  be  assessed  as  in  and  out  separately  or  in  net  terms  (in 
minus  out) .   In  and  outmigration  has  been  decided  upon  mainly  because 
of  its  greater  disaggregation,  and  therefore  its  potential  utilization 
for  manpower  planning  purposes.   This  section  will  elaborate  upon  the 
benefits  to  be  gained  by  this  disaggregation. 

An  individual  cannot  be  classified  as  a  "net  migrant";  there 
are  either  inmigrants  or  outmigrants.   If  one  considers  directional 
flows  rather  than  net  migration  at  the  regional  level  it  is  possible 
to  identify  different  determinants  as  Lowry  has  hypothesized,  and  that 
Beale  has  tested  (Lowry,  1966;  Beale,  1969).   Different  factors  may 
explain  why  more  people  are  moving  out  of  an  area  than  are  arriving, 
while  there  are  still  people  moving  into  regions  with  negative  income 
differentials  or  leaving  areas  with  positive  income  differentials. 
Directional  flows  may  therefore  approximate  more  closely  the  individual 
or  household  decision-making,  while  net  migration  is  a  regional  property 
which  can  be  examined  to  determine  whether  more  people  are  leaving 
than  arriving  (Klaassen  and  Drewe,  1973). 

Both  the  volume  of  in  and  outmigration  of  those  of  labor  force 
age  is  important  to  planners  given  their  concern  for  the  turnover  of 
jobs,  houses  and  community  services.   In  addition,  information  about 
the  composition  of  the  directional  flows  is  important,  especially 
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their  age  and  skill  characteristics.   Regions  with  small  net  migration 
may  be  gainers  or  losers  in  qualitative  terms.   Positive  or  negative 
net  migration  can  also  be  devalued  or  'revalued'  when  the  quality  of  in 
and  outmigration  is  investigated  in  more  detail.   Furthermore  when 
directional  flows  are  available,  it  is  not  difficult  to  compute  the 
more  aggregate  indicators  such  as  net  migration.   Considerations  like 
these  underline  the  importance  of  placing  interregional  labor  migration 
in  the  context  of  national  and  regional  labor  markets  (Klaassen  and 
Drewe,  1973). 

Another  reason  for  using  directional  flows  is  that  net  migration 
is  usually  small  in  comparison  with  in  and  outmigration.   Net  migration 
may  therefore  reflect  measurement  errors.   In  any  sample  census  users 
are  often  warned  about  the  presence  of  bias,  under-enumeration  and 
serious  errors  in  the  five-year  migration  data — apart  from  the  normal 
sample  error.   Therefore,  the  analysis  of  net  migration  data  may  be 
concerned  with  statistical  artifact. 

Although  directional  flows  provide  a  better  insight  into  a 
region's  development  problems  and  a  superior  basis  for  prescribing 
remedies,  net  migration  can  function  as  a  warning  device.   Regions 
often  face  a  zero-sum  problem  (assuming  that  foreign  in  and  outmigration 
are  to  be  balanced)  if  one  region  gains  migrants  the  others  must  lose. 
The  reasons  for  preferring  in  and  outmigration  have  been  discussed, 
and  net  migration  can  therefore  be  regarded  only  as  a  second  best 
solution. 
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The  Level  of  Disaggregation 

The  body  of  theory  and  empirical  evidence  to  date  has  shown 
that  differences  exist  in  age,  color,  and  occupational  migration 
patterns.   This  section  will  attempt  to  enumerate  and  briefly  develop 
these  distinctions.   In  particular,  the  disaggregation  will  focus  on 
white,  Negro,  age,  and  occupational  disaggregation.   In  sum,  this 
detail  will  allow  for  a  qualitative  analysis  of  directional  flows. 

At  present  geographic  mobility  is  lower  among  Negro  than  white 
families  in  the  U.S.  Negroes  have  had  incentives  which  have  no  exact 
counterpart  among  most  white  families,  such  as  the  greater  racial 
barriers  which  existed  in  the  South,  and  the  disappearance  of  employment 
opportunities  in  Southern  agriculture.   In  contrast,  Negroes  have  had 
characteristics  which  have  also  inhibited  their  geographic  mobility. 
Their  educational  level  is  low  compared  to  whites,  and  they  are  found 
in  more  blue  collar  and  service  occupations  where  small  incomes  are 
frequent.  As  a  result,  Negroes  are  less  likely  to  have  financial 
reserves  than  whites,  and  generally  higher  levels  of  unemplojmient 
have  made  lesser  geographic  mobility  a  matter  of  particular  concern 
(Lansing  and  Mueller,  1967). 

Other  studies  have  indicated  the  variation  in  explaining  the 
factors  that  influence  white  and  Negro  migration.  Andrei  Rogers  has 
related  that  his  regression  statistics  showed  factors  motivating 
nonwhite  migration,  of  which  at  least  90%  was  Negro,  are  strikingly 
different  from  those  influencing  white  movements.  Whereas  the  Rogers' 
employment  opportunity  model  accounts  for  80%  of  the  total  variance  in 
the  case  of  white  flows,  it  only  explains  27%  of  the  total  variation 
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in  the  case  of  nonwhite  movements  (Rogers,  May  1967) .  Richard  Raymond 
concurs,  stating  that  "while  economic  factors  were  statistically 
significant  they  nevertheless  played  a  relatively  minor  role  in  the 
overall  direction  of  nonwhite  migration.   The  bulk  of  nonwhite  migrants 
moved  in  response  to  differences  in  the  size  of  nonwhite  populations 
among  S.M.S.A.'s"  (Raymond,  January  1972).   Finally,  the  Bureau  of  the 
Census  has  shown  that  the  migration  rate  between  counties  and  also 
between  states  was  higher  for  whites  than  for  Negroes.   The  rate 
between  counties  from  March  1969  to  March  1970  for  whites  was  7.0 
percent  and  4.4  percent  for  Negroes;  whereas  the  migration  between 
states  for  the  same  period  was  3.8  percent  for  whites  and  3.3  percent 
for  Negroes  (Current  Population  Reports,  Series  P-20,  No.  210,  1971). 

Some  have  suggested  that  educational  and  occupational  differences 
between  the  Negro  and  the  white  population  account  fully  for  the 
observed  differences  in  geographic  mobility.   Lansing  and  Mueller's 
study,  shown  on  Table  3-1,  suggests  that  the  answer  to  this  hypothesis 
is  "no."  They  state  that  "when  Negro  and  white  adults  with  the  same 
education  or  occupation  are  compared,  the  Negro  groups  still  appear 
considerably  less  mobile  than  the  corresponding  white  groups." 
Therefore,  the  evidence  presented  is  of  sufficient  weight  to  attempt 
to  disaggregate  the  analysis  to  take  into  account  the  differences  in 
white  and  Negro  mobility  patterns  and  influences. 

The  relationship  of  age  to  migration  has  been  alluded  to 
earlier.   The  argument  is  essentially  that  if  young  people  have  an 
incentive  to  migrate  in  order  to  increase  their  future  earnings,  they 
will  have  an  incentive  to  do  so  immediately.   Becker  has  argued  that 
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Table  3-1 
Negro  and  White  Mobility 


Demographic  Characteristics 
Education 

8  grades  or  less 
9-12  grades 
College 


Percentage  in  Each  Group  Who 
Have  Moved  in  the  Past  5  Years 


White 

Negro 

8 

4 

15 

11 

30 

10 

Occupation 

Professional,  managerial 

Laborers,  service  workers, 
operatives 

Other 


White 

Negro 

31 

5 

16 

6 

13 

8 

Source:  John  B.  Lansing  and  Eva  Mueller,  The  Geographic  Mobility  of 
Labor,  1967,  p.  275. 


if  people  receive  general  training  from  their  formal  education  and 
specific  training  on  their  jobs,  one  would  expect  their  mobility  to  be 
greatest  before  they  have  received  much  specific  training  (Becker,  1964). 
Another  hypothesis  of  the  effect  of  age  on  mobility  is  that  age  is  a 
proxy  for  the  stage  in  the  family  life  cycle.   This  hypothesis  states 
that  the  "cost"  of  moving  depends  on  the  number  of  people  in  the  unit 
to  be  moved.   Such  considerations  also  would  lead  to  a  decline  in 
mobility  after  people  pass  the  early  twenties  (Lansing  and  Mueller,  1967). 
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Typically,  peak  mobility  occurs  among  persons  in  their  early 
twenties — the  age  when  children  normally  have  left  or  are  leaving  their 
parental  homes  and  finding  suitable  employment,  and  setting  up  households 
of  their  own.  Most  of  these  characteristic  life-cycle  variations  can 
be  seen  in  Table  3-2.  Age  is  the  most  distinctly  associated  with 
migration-rate  differentials.  Most  migration  is  done  by  young  adults. 
In  addition,  from  Table  3-2,  there  seems  to  be  no  significant  difference 
in  migration  rates  for  males  and  females.   In  fact,  they  follow  similar 
paths,  and  a  separation  of  migration  rates  by  sex  would  add  little  to 
the  analysis. 

The  results  of  Table  3-2  suggest  that  disaggregation  by  at 
least  5  year  cohorts  for  high  migration  age  groups,  and  lesser 
aggregation  for  others,  is  essential.   In  this  manner  some  qualitative 
conclusions  can  be  drawn  with  respect  to  the  demographic  composition 
of  the  migration  flows. 

Any  analysis  which  purports  to  be  of  use  for  planning  purposes 
should  recognize  the  importance  of  the  occupational  composition  of 
the  incoming  and  outgoing  migrants.   It  would  also  seem  apparent  that 
there  is  considerable  variation  among  occupations  with  respect  to 
geographic  mobility.   In  a  modern  economy  mobility  occurs  in  part 
because  people  with  highly  specialized  knowledge  and  highly  differ- 
entiated skills  must  be  matched  with  job  openings  which  call  for 
specific  types  of  knowledge  and  training.   In  order  to  maximize  one's 
opportunities  or  income,  a  person  may  have  to  move  across  state  lines 
to  the  most  suitable  job  opening.   This  matching  of  occupations  affects 
primarily  people  in  professional,  managerial,  or  skilled  technical  work. 
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Table  3-2 
Male  and  Female  Mobility 


Source:   Everett  S,  Lee  and  G.  Putnam  Barber,  "Differentials  in  Spatial 
Mobility,"  in  H.  G.  Beard,  ed..  National  Vocational-Technical 
Education  Seminar  on  Occupational  Mobility  and  Migration,  Center 
Seminar  and  Conference  Report  No.  2  (Raleigh,  N.C.:  North 
Carolina  State  University  at  Raleigh,  Center  for  Occupational 
Education,  1966),  p.  134;  and  E.  G.  Hoover,  An  Introduction  to 
Regional  Economics,  1970,  p.  175. 
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Often  migration  for  persons  with  special  skills  takes  place  within 

large  firms  which  "transfer"  personnel  from  one  location  to  another, 

which  is  many  times  based  on  a  region's  economic  growth. 

Evidence  of  the  characteristics  of  migrants  is  provided  by 

Blau  and  Duncan  in  their  study  of  the  occupational  status  of  American 

men  aged  20-64.   Their  study  concludes  the  following: 

...  the  careers  of  migrants  are  in  almost  all  comparisons, 
clearly  superior  to  those  of  nonmigrants  ....  Whether 
migration  between  regions  or  between  communities  is 
examined;  whether  migration  since  birth  or  only  after 
adolescence  is  considered;  whether  migrants  are  compared 
to  nonmigrants  within  ethnic-nativity  groupings  or  without 
employing  these  controls;  whether  education  and  first  job 
are  held  constant;  and  whether  migrants  are  compared  to 
natives  in  their  place  of  origin  or  their  place  of 
destination — migrants  tend  to  attain  higher  occupation 
levels  and  to  experience  more  upward  mobility  than 
nonmigrants  (Blau  and  Duncan,  1967,  pp.  271-272), 

Additional  evidence  is  provided  by  Table  3-3  which  shows 
migration  rates  for  men  in  three  mature  age  groups  according  to 
occupational  status.   In  general,  high  income  or  status  occupations 
tend  to  be  more  mobile.   Therefore,  an  analysis  of  occupational 
geographic  mobility  would  enhance  the  usefulness  of  this  study  for 
state  manpower  planning  purposes.   Furthermore,  a  study  which  relates 
the  economic  and  social  environment  of  a  state  to  the  inflow  and 
outflow  of  occupations  would  further  our  knowledge  of  labor  market 
functioning. 

In  conclusion,  this  chapter  has  attempted  to  develop  the  theory 
of  migration  upon  which  the  empirical  analysis  will  be  based.   Practical 
extensions  of  the  mathematical  model  were  suggested  in  order  to  provide 
greater  detail  for  state  planning  and  for  an  improved  understanding  of 
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Table  3-3 

U.S.  Intercounty  Migration  Rates  per  100  for  Males, 
by  Age  and  Occupational  Status,  1966-67 


Age 


25-34        35-44        45-64 


By  Occupational  Status: 
White  Collar 
Manual 
Service 
Farmers  and  Farm  Managers 


Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census,  Current 

Population  Reports;   Population  Characteristics ,  Series  P-20, 
No.  171  (Washington,  D.C.:   Government  Printing  Office, 
April  30,  1968). 


2.8 

6.6 

3.2 

9.1 

4.9 

2.3 

7.7 

1.8 

3.2 

3.3 

2.2 

0.4 

the  labor  market.   The  remaining  chapters  will  show  how  this  basic 
model  can  be  applied  to  implement  an  interstate  migration  forecasting 
model  and  to  analyze  interstate  occupational  flows. 


CHAPTER  IV 
THE  DEVELOPMENT  OF  THE  FORECASTING  MODELS 

Backdrop  of  a  Forecasting  Evaluation 

The  Employment  Act  of  1946  generated  greater  interest  in  the 
size  of  the  labor  force.   By  the  early  and  mid  1960's,  as  a  result  of 
the  development  of  new  manpower  programs,  there  was  an  increased  demand 
for  advance  information  about  manpower  changes.   This  chapter  will 
review  the  "state  of  the  art"  and  attempt  to  present  an  interstate 
migration  forecasting  model  based  on  the  theoretical  foundations 
presented  in  Chapter  III. 

Questions  are  often  raised  concerning  the  usefulness  of  manpower 

forecasts.   Levitan,  Mangum,  and  Marshall  suggest  that  forecasts: 

a)  illuminate  likely  bottlenecks  and  imbalances  in 
particular  segments  of  the  labor  market,  b)  indicate 
the  likely  consequences  of  instituting  changes  in 
existing  programs  or  introducing  new  programs,  and 
c)  provide  an  estimate  of  the  total  manpower  resource 
"pie"  by  helping  to  'price  out'  societal  goals  in 
manpower  terms,  to  choose  among  these  goals  when 
necessary,  and  to  move  them  along  the  least-cost 
path  (Levitan,  Mangum,  and  Marshall,  1972,  p.  78). 

The  development  of  any  migration  forecasting  model  should  be 

based  on  plausible  assumptions  concerning  human  behavior  and  economic 

growth.   In  addition,  the  final  model  tested  and  implemented  should 

be  believable,  and  have  sufficient  theoretical  underpinnings.   Finally, 

the  model  should  be  operationalized  on  past  data,  and  its  performance 

evaluated  with  respect  to  other  methods.   Forecasting  models,  which 

improve  the  "state  of  the  art,"  though  their  errors  are  large,  can 
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serve  as  benchmarks  for  the  building  of  more  sophisticated  and 
accurate  methods  of  migration  projections. 

There  exists  some  concern  over  the  appropriate  geographic  area 
for  the  analysis  of  migration.   This  study  has  decided  upon  states  for 
the  following  reasons.  First,  it  is  generally  agreed  that  migration 
across  state  lines  is  a  significant  component  of  movement  for  political 
or  administrative  areas.   Secondly,  economic  policy  that  influences 
migration  can  be  planned  best  at  the  state  level.  Furthermore,  a 
starting  point  for  any  policy  which  is  intended  to  encourage  (or 
discourage)  migration  can  be  implemented  more  easily  at  the  state 
level.   Finally,  the  existence  of  migration  data  and  of  the  factors 
that  have  been  theorized  to  influence  migration  are  more  easily 
obtainable  for  state  boundaries. 

Methods  of  Migration  Forecasting 

Numerous  methods  have  been  developed  to  forecast  migration  over 
the  past  twenty-five  years.   This  section  will  attempt  to  briefly 
enumerate  some  of  these  methods,  and  evaluate  them  in  light  of  the 
criteria  stated  in  this  thesis. 

The  simplest  method  of  obtaining  a  forecast  of  migration  is  by 
extrapolation  of  past  trends.   The  procedure  is  to  determine  migration 
totals  or  rates  for  some  period  in  the  past  and  fit  a  trend  line  to  the 
past  data.  Although  this  method  may  be  sufficient  to  determine  births 
and  deaths,  which  are  considered  relatively  stable  phenomena,  it  is 
inadequate  to  forecast  migration.   In  contrast  to  fertility  and 
mortality,  the  migration  element  of  population  change  is  much  more 
volatile  and  marginal  (Isard,  1960). 
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Various  types  of  mathematical  curves  have  been  applied  to  past 
data,  and  these  have  been  used  to  forecast  migration.   Two  of  the  more 
common  ones  are  the  Gorapertz  and  the  logistic  curves.   The  Gompertz 
curve  is  as)niiptotic  at  both  ends,  and  in  the  initial  periods  of  growth, 
the  absolute  increments  are  increasing  in  size,  and  in  subsequent 
periods  the  absolute  increments  are  decreasing.   By  establishing  upper 
and  lower  limits  to  possible  population,  the  curve  overcomes  the  defect 
of  forecasting  impossible  populations.   The  logistic  curve  is  S-shaped 
and  has  the  same  general  characteristics  as  the  Gompertz  curve.   Its 
parameters  are  based  on  past  data,  and  implies  that  determinants  of 
past  population  will  continue  to  act  in  the  future  (Isard,  1960). 
However,  neither  of  these  methods  relates  migration  to  the  economic 
forces  in  an  area  or  develop  specific  behavioral  relationships. 

Ratio  methods  represent  an  improvement  over  trend  extrapolation. 
This  method  recognizes  that  migration  is  not  an  isolated  phenomenon, 
and  the  forecasts  are  not  wholly  dependent  on  previous  migration.   In 
general,  ratio  methods  assume  that  migration  for  a  given  area  is  a 
percentage  of  total  population  change  of  the  area.  A  set  of  projections 
using  this  method  has  been  implemented  for  the  state  of  Illinois  to  the 
year  2010  (Altes,  1967).   One  long  run  weakness  of  this  procedure  is 
that  inmigration  states  automatically  receive  larger  numbers  of 
inmigrants,  while  the  remaining  states  are  forced  to  provide 
unreasonable  numbers  of  outmigrants,  since  the  base  population  in 
the  latter  states  becomes  a  smaller  proportion  of  the  national 
population  as  a  result  of  outmigration. 
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A  somewhat  more  sophisticated  version  of  the  past-rates  method 

has  been  developed  by  the  Bureau  of  the  Census  (Bureau  of  the  Census, 

Number  477,  1972).   Their  methodology  is  as  follows: 

Gross  out  migration,  using  rates  estimated  for  the  base 
period,  was  projected  first.   The  out-migrants  for  all 
States  were  summed  to  form  a  national  migrant  pool. 
These  migrants  were  then  distributed  back  to  the  States 
as  inmigrants,  using  proportions  estimated  for  the 

base  period For  example,  a  State  growing 

rapidly  from  net  in-migration  contributes  an 
increasing  share  of  the  migrant  pool  since  its 
population  grows  more  rapidly  than  the  national 
average.   The  number  of  inmigrants,  however, 
increases  only  at  the  national  population  growth 
rate  since  each  State  receives  an  unvarying 
proportion  of  the  migrant  pool  (Current  Population 
Reports,  P-25,  #477,  p.  2). 

This  methodology,  in  spite  of  all  its  data  manipulation,  fails  to 

relate  migration  to  individual  behavior  or  regional  economic  growth. 

Furthermore,  no  basis  of  comparison  is  provided  in  order  to  evaluate 

the  method . 

Among  the  first  attempts  to  develop  a  theoretical  model  and 

apply  regression  techniques  to  an  economic  opportunity  analysis  was 

Lowry's  analysis  of  net  migration  for  S.M.S.A. 's  (Lowry,  1966). 

Although  there  is  little  disaggregation,  the  results  suggest  that  this 

methodology  can  do  a  better  job  of  forecasting  changes  in  migration 

patterns  than  does  trend  extrapolation  and  does  at  least  as  well  in 

avoiding  extreme  errors.  As  was  detailed  in  Chapter  I,  Lowry 

hypothesizes  that  the  determinants  of  outmigration  are  different 

than  the  determinants  of  inmigration.   However,  recent  empirical 

testing  has  shown  that  outmigration  is  sensitive  to  the  economic 

conditions  as  well  as  the  demographic  composition  of  the  origin 

(Renshaw,  1970;  Miller,  1973). 
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Recent  attempts  to  forecast  interregional  migration  have 
included  efforts  by  the  National  Planning  Association.  They  have 
attempted  regression  analysis  on  net  migration  by  states  using  the 
relationship  between  the  supporter  group  (age  20-64)  and  the  dependent 
age  group  for  alternative  historical  periods,  and  then  made  projections 
of  net  migration  for  states.  Another  set  of  multiple  regressions  on 
net  migration  have  included  change  in  civilian  employment,  change  in 
armed  forces,  and  per  capita  income  relative  to  the  U.S.  average  as 
the  independent  variables.   The  results  vary  over  different  time 
periods,  with  the  coefficient  of  determination  .389  for  the  period 
1965-70,  and  as  high  as  .856  for  the  period  1950-60  (National  Planning 
Association  Report  72-R-l,  1972).   Although  net  migration  can  serve  as 
a  warning  device,  its  detailed  use  in  planning  is  open  to  question  (see 
Chapter  III  for  a  detailed  discussion) .   In  addition,  no  formal  model 
is  presented  and  its  lack  of  disaggregation  by  age  and  color  make  its 
findings  of  limited  use. 

Perhaps  the  best  work  heretofore  in  developing  a  regional 
migration  forecasting  model  has  been  implemented  by  Richard  Olsen 
(Olsen,  1972).  A  single-equation  model  of  migration  is  postulated, 
where  causation  is  assumed  to  flow  from  the  independent  variables  to 
the  dependent  variables.   In  addition,  inmigration  and  outmigration  by 
age  are  related  to  both  characteristics  of  place  and  characteristics 
of  persons.   The  model  used  1950  and  1960  census  data  for  State  Economic 
Areas  in  the  Southeast,  and  pooled  the  data  by  using  a  shift  factor 
which  took  the  value  0  for  observations  during  1950  and  the  value  1  for 
observations  during  1960.   In  this  manner  a  pseudo-time  series  analysis 
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was  implemented.   The  independent  variables  operationalized  were  local 
minus  national  unemployment  rate,  population  density,  percent  of  the 
population  that  are  armed  forces,  college  student  population,  index  of 
male  skills,  percent  of  the  population  that  is  nonwhite,  and  local 
minus  national  labor  participation  rate.  Although  Olsen  specifies  a 
model,  the  causal  relationship  between  the  independent  and  the 
dependent  variables  is  not  clear.   In  addition,  no  disaggregation  is 
developed  by  race,  though  this  may  be  quite  useful  for  policy  and 
planning  purposes  (see  Chapter  III).   Finally,  Olsen's  forecasts  were 
developer  for  regions  for  which  little  or  no  political  machinery  exists 
to  implement  the  economic  policies  which  the  results  might  suggest. 

This  study  will  improve  on  current  forecasting  methodology  by 
using  a  model  based  on  labor  market  theory,  disaggregate  inmigration 
and  outmigration  by  age  and  race,  use  states  as  the  geographic  region, 
and  implement  the  1965-70  PC(2)-2B  computer  tape  data  base  as  an  input. 
In  this  manner,  the  model  that  is  to  be  presented  will  improve  the 
"state  of  the  art"  with  respect  to  migration  forecasting.   Furthermore, 
the  methodology  will  be  stated  explicitly  so  that  alterations  and 
refinements  can  be  developed  easily. 

Preface  to  the  Operational  Model 

During  the  development  of  regional  migration  modeling,  there  has 
been  some  discussion  concerning  the  use  of  alternative  estimation 
procedures.   One  model  operationalized  by  Okun  specifies  a  simultaneous 
equation  approach  (Okun,  1968).   In  his  model  Okun  developed  no  causal 
flow  from  income  growth  to  migration.   Instead  he  uses  two-stage  least 
squares,  and  relates  that  wherever  an  endogenous  variable  appears  as 
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an  explanatory  variable  in  the  structural  equations,  the  calculated 
values  obtained  from  the  appropriate  first  stage  equations  replace  the 
observed  values.   Each  first-stage  equation  consists  of  an  endogenous 
variable  expressed  as  a  linear  function  of  all  the  predetermined 
variables,  and  it  is  fitted  by  ordinary  least  squares. 

In  the  previous  chapter  a  structural  model  was  defined  and 
solved  in  its  reduced  form  (see  equation  3-11).   Using  this  solution 
as  a  foundation,  it  is  apparent  that  the  causal  flow  goes  from  lagged 
economic  opportunity  and  noneconomic  factors  to  migration  and  that  a 
single  equation  model  is  sufficient.  With  this  theoretical  construct 
in  mind,  we  now  turn  to  operationalizing  the  model  with  the  available 
data  base. 

Two  different  data  bases  have  been  used  mainly  in  migration 
analysis:  the  tabulations  from  the  one-percent  sample  of  reports  on 
the  social  security  covered  labor  force,  and  the  Bureau  of  the  Census 
data  published  in  subject  reports  PC2-2B.  Although  the  social  security 
data  provides  yearly  tabulations,  it  first  became  available  as  recently 
as  1957 .   In  addition,  the  social  security  data  only  covers  persons  in 
paid  employment  under  social  security.   Therefore,  no  persons  who  are 
unemployed  or  are  dependents  can  be  accounted  for.   Since  only  those 
persons  under  social  security  are  tallied,  the  following  major  groups 
of  workers  are  excluded  from  this  file:   1)  self-employed;  2)  most 
federal,  state  and  local  civilian  workers;  3)  employees  of  exempt 
nonprofit  organizations  which  do  not  elect  coverage;  4)  ministers  and 
members  of  religious  orders  who  do  not  elect  coverage;  and  5)  railroad 
workers  covered  by  the  Railroad  Retirement  Act  (Office  of  Business 
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Economics,  1971).   This  data  base  fails  to  cover  over  ten  percent  of 
persons  in  paid  employment  and  is  not  sufficiently  complete  for  a 
comprehensive  analysis.   On  the  other  hand,  the  Bureau  of  the  Census 
has  maintained  short-run  (i.e.,  5-year)  in  and  outmigration  data  for 
states  since  the  1940  census.   The  data  on  residence  five  years  prior 
to  the  date  of  the  census  was  asked  of  all  persons  in  the  fifteen 
percent  sample  of  the  population.  As  a  result,  this  data  base  is 
considerably  more  comprehensive  than  the  social  security  data,  and  can 
be  used  with  more  confidence  by  manpower  planners. 

Once  having  chosen  to  use  the  Bureau  of  the  Census  data,  the  use 
of  a  pooled  cross  section  analysis  would  appear  most  appropriate.   It 
has  often  been  stated  that  cross-sectionally  estimated  parameters  over 
or  underestimate  the  sensitivity  of  a  dependent  variable,  i.e.,  migration 
rates,  to  change  in  socio-economic  conditions  over  time  (Lowry,  1966). 
The  rationale  for  this  procedure  can  be  shown  graphically  in  Figure  4-1. 
Assume  the  solid  portions  of  lines  A  and  B  represent  the  responsiveness 
of  migration  flows  from  separate  sets  of  time,  i  and  i  +  t  cross-section 
data.  Using  only  cross-section  data  one  could  be  tempted  to  forecast 
migration  flows  along  line  A  or  B;  however,  this  procedure  is  incorrect 
since  comparable  time-series  data  would  yield  a  fitted  curve — C 
(Olsen,  1972).   Since  long-term  time-series  data  are  not  available  for 
states  this  procedure  may  be  thought  of  as  a  pseudo  time-series  analysis. 
This  method  attempts  to  minimize  the  over  or  under  responsiveness  of 
parameters  estimated  from  individual  cross  sections,  while  effectively 
utilizing  the  abundant  supply  of  explanatory  variables  present  in  each 
cross-section  to  explain  significant  shifts  over  time. 
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Figure  4-1 


The  above-mentioned  method  is  referred  to  as  the  covariance 
model.  The  idea  that  each  cross-sectional  unit  and  each  time  period 
are  characterized  by  their  own  intercept  is  incorporated  into  the 
regression  equation  by  the  introduction  of  binary  variables.   The 
regression  equation  becomes 


X   «  1  for  the  i   cross  sectional  unit 


0  otherwise  (i  =«  2,  3,  .  . . ,  N)  . 
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The  error  term  e   is  assumed  to  satisfy  the  assumptions  of  the  classical 

normal  linear  regression  model.   If  the  model  is  correctly  specified  and 

the  classical  assumptions  are  satisfied,  the  ordinary  least  squares 

estimates  of  the  regression  coefficients  will  be  unbiased  and  efficient 

(Kmenta,  1971). 

Another  statistical  problem  that  is  often  encountered  in  working 

with  state  data  is  that  the  constant  variance  of  the  ordinary  least 

squares  regression  model  is  not  met.  When  the  state  size  varies  from 

a  low  of  297,000  for  Alaska  in  1969  to  a  high  of  19,814,000  for  California 

in  1969,  one  can  expect  the  smaller  states  to  contain  an  intrinsically 

larger  variability  simply  because  of  population  size.  Moreover,  sampling 

error  is  known  to  be  reduced  in  size  as  the  sample  size  increases.   This 

problem  known  as  heteroskedasticity  does  not  introduce  bias  into  ordinary 

least-squares  estimates  of  coefficients,  but  the  estimates  of  the  variance 

of  the  least-squares  coefficients  &.,  cl  ,  ...,  oL     may  be  biased  downward. 

0   1        n 

The  usual  t  and  F  tests  of  significance  will  tend  to  give  incorrect 
results.   In  addition,  the  forecasting  intervals  for  the  model  will 
also  be  biased  downward  (Frank,  1971).  Under  these  circumstances, 
statistical  theory  implies  the  use  of  Generalized  Least  Squares  (G.L.S.). 
However,  the  G.L.S.  model  is  often  difficult  to  operationalize,  though 
theoretically  preferred.   Thus,  the  use  of  weighted  regression,  which 
is  operational  and  a  close  approximation  to  G.L.S.  is  more  appropriate. 
By  using  weighted  regression  the  results  of  the  parameter  estimates  are 
different,  estimates  of  the  standard  errors  of  the  parameters  are 
unbiased,  and  the  statistical  tests  of  parameter  significance  are 
valid  (Wonnacott  and  Wonnacott,  1970).   From  this  discussion  it  would 
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appear  that  the  use  of  migration  rates  rather  than  actual  migration 
would  be  appropriate  in  developing  a  migration  model. 

The  Models:   Specification 

This  section  will  develop  two  separate  models:  one  for  inmigration 
by  age  and  color  and  the  second  one  for  outmigration  by  age  and  color. 
In  this  manner  the  factors  that  influence  each  cohort  can  be  examined 
in  view  of  its  affect  on  each  flow.  The  models  will  be  based  on 
equation  3-11,  which  specified  each  of  the  following  equations  in 
general  form,  and  developed  the  causal  flow. 

The  basic  relationship  in  terms  of  which  inmigration  model 
specification  is  discussed  are: 

Wg^  =  f  (nj,  aeJ_^,  adcJ_^,  tp^_5.  wdJ_^.  auJ_^, 

t-20,       t-20, 

where 

a     i 
InMig  =  number  of  persons  of  a  (the  designated  age  group) 

in  r  (the  designated  race:  White  or  Nonwhite)  who 

resided  elsewhere  on  April  1,  1955/1965,  and  in  i 

(the  state  in  question)  on  April  1,  1960/1970  divided 

by  the  number  of  persons  in  that  cohort  in  1955/1965. 

n  =      natural  increase  of  the  labor  force  population  in 
state  i  during  period  t  divided  by  labor  force 
population  1955/1965. 

AE  .  =   total  percent  change  in  employment  in  state  i  during 


t-1 


period  1954-1959/1964-1969. 
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ADC  ^  =  aid  to  dependent  children  in  state  i  during  period 

1959/1969  divided  by  the  national  mean. 
TP  ^  =       total  population  of  a  state  on  April  1,  1955/1965 


t-5 


relative  to  the  national  mean  on  those  dates. 


WD    =   relative  per  capita  income  in  state  i  during 


t-1 


period  1959/1969. 


AU  T  =   change  in  unemployment  in  state  i  during  period 


t-1 


1954-1959/1964-1969. 


LIM  ,^  =  lagged  inmigration  of  the  cohort  in  the  previous 
r   t-10, 

t-20, 

census . 

a      i 

PInMig      =  inmigration  of  a  in  r  in  i  during  the  previous 

t-20 

*    census  for  which  comparable  data  is  available. 

T  =      mean  January  temperature  in  the  principal  city  in 

state  i. 

Pooled  =  shift  factor  which  takes  on  the  value  zero  for 

observations  during  the  period  1955/1960  and  one  for 

observations  during  the  period  1965/1970. 

The  model  for  inmigration  will  attempt  to  disaggregate  the 

dependent  variable  as  much  as  current  data  collection  by  the  Bureau  of 

the  Census  will  allow.   This  will  include  racial  disaggregation  (white 

and  nonwhite)  and  age  disaggregation  of  those  of  labor  force  age  (15-19, 

20-24,  25-29,  30-34,  35-39,  40-49,  and  50-64).  As  has  been  mentioned , 

the  migration  data  for  the  model  was  obtained  from  Bureau  of  the  Census 

subject  report  PC2-2B  table  59  computer  tapes.   The  use  of  this  data 

base  allows  racial  and  age  disaggregation  to  be  implemented  for  all 

fifty  states  plus  the  District  of  Columbia  for  the  period  1965-1970. 
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A  conceptual  problem  arises  categorizing  the  Negro  and  Non-Negro  data 
which  is  presented  in  the  current  Census  tables,  and  making  it  correspond 
with  the  Nonwhite  and  White  disaggregation,  which  has  been  used  in  the 
past.  However,  this  is  not  a  serious  practical  problem,  since  well 
over  90  percent  of  all  nonwhites  are  Negro  and  over  95  percent  of  all 
Non-Negroes  are  white;  they  can  serve  as  adequate  proxies.   Since  the 
data  in  the  tables  are  not  in  the  form  needed  for  this  analysis  several 
algorithms  were  developed  to  derive  white,  nonwhite,  and  the  disaggregated 
age  migration  rates  (see  Appendix  B) .   In  order  to  obtain  the  appropriate 
inmigration  rate,  total  inmigration  for  that  cohort  was  divided  by 
population  at  the  beginning  of  the  period  (i.e.,  1955  population  for 
inmigration  for  the  1955-60  period  and  1965  population  for  inmigration 
for  the  1965-70  period).   It  should  be  stated  that  nonwhite  data  is  not 
available  for  twelve  states  for  the  period  1955-60  (Bureau  of  the  Census, 
197A).   These  states  are  Alaska,  Hawaii,  Idaho,  Maine,  Montana,  Nevada, 
New  Hampshire,  North  Dakota,  Rhode  Island,  Utah,  Vermont,  and  Wyoming. 
For  these  states  that  have  a  small  nonwhite  population  the  rates  for 
the  1965-70  period  for  each  cohort  was  used  for  the  observations  of 
the  1955-60  period.   By  disaggregating  the  data  in  this  detail,  some 
evaluation  can  be  made  as  to  the  quality  of  migration  for  each  state. 

Generally,  one  could  assume  that  those  jobs  which  cannot  be  filled 
by  local  residents  are  filled  by  inmigrants.   States  which  have  high 
natural  increases  would  tend  to  have  relatively  smaller  inmigration 
rates.   Lowry's  regression  statistics  covering  the  period  1950-60  have 
shown  that  a  natural  increase  of  100  persons  in  the  age-group  15-65 
years  will  have  the  effect  of  diminishing  the  number  of  net  inmigrants 
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by  70  persons  (Lowry,  1966).   The  natural  increase  variable  will  be 
implemented  in  the  following  form: 

LFP^  -  LFP^  ^  -   ^M^ 
t      t-5   t-5  t 


where  LFP  =  labor  force  population, 
M   =  net  migration, 

t   =  time  coordinate  dating  variables, 
i   =  designated  state. 
In  this  manner  the  percent  of  natural  increase  in  the  labor  force 
population  can  be  related  to  the  inmigration  rate,  using  this  newly 
available  data. 

The  factor  most  often  cited  as  being  significant  in  influencing 
inmigration  is  the  change  in  emplojrment  in  a  state.   This  variable 
relates  economic  opportunity  and  economic  growth  to  inmigration.   The 
studies  completed  thus  far  have  shown  this  to  be  important  in  influencing 
inmigration,  and  in  turn  that  inmigration  has  a  positive  effect  on  the 
change  in  employment  (Lowry,  1966;  Klaassen  and  Drewe,  1973;  Weeden, 
1973).   In  order  to  help  clarify  the  causal  flow  the  employment  change 
has  been  lagged  one  year.   Though  there  may  be  some  disagreement 
concerning  the  length  of  the  lag,  its  use  in  this  model  results  in 
greater  theoretical  clarity.   The  emplojmient  change  variable  was 
developed  in  the  following  form: 

^-1  -  ^t-6 


<-e 
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where  E  =  total  emplo3nnent  (see  Appendix  B  for  data  sources  and 
the  method  of  obtaining  each  year's  total), 

t  *  time  coordinate  dating  variables, 

i  =  designated  state. 
This  formulation  will  relate  the  relative  change  in  employment  to 
inmigration  for  each  state. 

For  many  poor  nonwhites,  aid  to  dependent  children  (A.F.D.C.) 
payments  in  a  state  has  been  suggested  as  being  a  significant  attraction. 
It  has  been  said  that  for  welfare  recipients  A.F.D.C.  is  looked  at  much 
like  employment  opportunities  or  per  capita  income  for  other  groups  in 
society.   Using  inmigration  as  the  dependent  variable,  Kaun  found  that 
A.F.D.C.  pajmients  were  highly  significant  in  affecting  the  inmigration 
of  Negroes  to  S.M.S.A. 's  during  the  1950's  (Kaun,  1970).   However,  it 
has  recently  been  shown  that  about  45  percent  of  the  variation  among 
the  States  in  the  average  size  of  welfare  payment  can  be  accounted  for 
simply  by  differences  in  median  family  income.   This  suggests  that  there 
is  a  strong  tendency  for  States  with  high  incomes  to  offer  relatively 
high  welfare  payments  (Long,  1974).  Nevertheless,  operationalizing 
this  variable  for  nonwhites  between  15  and  40  will  add  more  evidence 
to  this  controversy.   The  annual  A.F.D.C,  variable  was  implemented  as 
follows : 


W-1 


where  j  is  the  national  mean. 
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The  size  of  the  labor  market  is  also  assumed  to  exert  an 
important  influence  on  migration.  The  larger  the  size  of  the  labor 
market,  the  greater  the  number  of  job  opportunities  that  are  likely  to 
exist  at  any  given  time.  However,  there  is  no  apriori  reason  to  believe 
that  in  migration  increases  in  proportion  to,  more  than  in  proportion 
to,  or  less  than  in  proportion  to  labor  market  size.   However,  previous 
empirical  work  on  college  student  migration  have  shown  that  relative 
population  size  is  negatively  associated  with  in  and  outmigration 
(Greenwood,  1973).   The  labor  market  size  variable  is 


^u 


This  variable  will  be  operationalized  for  all  white  cohorts,  and  for 
those  nonwhite  cohorts  over  forty. 

Theoretical  discussions  concerning  the  destination  of  migrants 
have  generally  used  the  wage  or  income  differential  as  an  explanatory 
variable.  Assuming  that  economic  factors  influence  migration,  the 
areas  with  relatively  high  per  capita  income  should  be  positively 
correlated  with  inmigration.  However,  some  empirical  tests  have  shown 
that  relative  income  explains  a  small  amount  of  the  total  variation  in 
migration  (Greenwood,  1969).   The  relative  yearly  per  capita  income  used 
is 

t-1 


t-1 


64 

Another  variable  which  appeared  in  the  solution  in  equation  3-11 

was  unemployment.   One  would  hypothesize  that  this  would  be  negatively 

correlated  with  inmigration.   In  contrast,  most  empirical  studies  have 

shown  the  unemplojnnent  rate  to  be  insignificant  in  explaining  inmigration 

(Lowry,  1966;  Kaun,  1970;  Renshaw,  1974).   This  model  will  observe  the 

difference  in  the  unemployment  rate  over  a  five  year  period,  and 

maintain  the  one  year  lag  that  the  theory  suggests.   It  will  be 

presented  as  follows:   U  ^  -  U  -.   In  this  manner  another  measure  of 

t— o    t— i 

the  change  in  the  regional  labor  market  in  the  period  preceeding  the 
final  migration  tabulation  can  be  analyzed  in  some  detail. 

A  factor  which  has  its  foundations  in  demography  and  economics 
is  the  previous  migration  of  a  cohort.  As  was  stated  in  Chapter  II  there 
have  been  certain  long-run  trends  in  migration  that  have  been  remarkably 
persistent,  and  this  trend  should  be  recognized  and  implemented  in  a 
forecasting  model.   Also,  the  economics  of  uncertainty  plays  an 
important  role  in  migration  decisions.   Persons  tend  to  migrate  where 
others  of  the  same  cohort  have  gone  before  them  and  in  this  sense  there 
are  networks  of  information.   Relatives  and  friends  who  have  previously 
moved  to  an  area  can  provide  food  and  shelter,  opportunities  for  jobs, 
and  companionship.   There  likely  would  be  an  "echo  effect"  of  inmigration 
over  a  period  of  time.   Tests  of  this  hypothesis  using  a  "stock"  concept 
of  previous  migrants  by  Greenwood  have  shown  that  this  is  the  single 
most  important  variable  with  respect  to  its  contribution  to  the 
coefficient  of  determination  (Greenwood,  1969).   This  model  will 
implement  two  flow  concepts.   First,  the  inmigration  rate  of  the 
current  aged  cohort  in  the  previous  census.   For  example,  the  migration 
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rate  of  persons  aged  25-29  in  1970  was  aged  15-19  in  1960.  The  cohorts 
that  were  dependent  on  other  age  groups  in  the  previous  census  were 
related  to  the  appropriate  independent  age  group  (e.g.,  15-19  dependent 
group  related  to  35-39  independent  group).   Secondly,  the  inmigration 
rate  of  the  same  age  cohort  in  the  previous  census  was  operationalized. 
That  is,  the  inmigration  rate  of  those  persons  aged  15-19  in  both  1970 
and  1960  was  used  for  comparable  observations.   For  the  1965-70  period, 
the  1955-60  rates  were  used.   However,  for  the  1955-60  period  the 
1935-40  rates  were  used  because  no  five-year  migration  data  exists 
for  the  1950  Census,  and  the  disaggregation  by  age  and  race  was 
incomplete  for  that  Census  (see  Appendix  B  for  a  detailed  explanation). 

Next,  most  persons  regard  mild  weather  as  attractive.   Generally 
the  cost  of  living  is  lower  the  more  temperate  the  climate,  and, 
therefore,  certeris  paribus,  real  income  would  be  higher.  Also,  as 
persons  approach  retirement  age  they  would  be  more  highly  motivated  by 
quality  of  life  considerations  than  income  or  employment  opportunities. 
Furthermore,  Fuchs  has  shown  that  climate  has  been  an  important  and 
positive  factor  in  the  redistribution  of  manufacturing  employment  in 
the  United  States  between  1929  and  1954  (Fuchs,  1962).   Greenwood 
furthers  the  argument  by  reporting  that  "of  T  (temperature)  has  the 
second  highest  elasticity  and  is  highly  significant"  (Greenwood,  1969). 

Finally,  a  pooled  variable  will  be  used  as  a  shift  factor  which 
takes  on  the  value  0  for  observations  during  the  1955-60  period  and  the 
value  1  for  observations  during  the  1965-70  period.  Lawrence  Klein  has 
stated  that  the  spread  of  econometric  methods  to  regions  that  have  a 
weak  data  base  is  likely  to  depend  on  the  use  of  time  sequences  of 
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cross-sectloni  to  fill  In  some  Irreparable  time-series  gaps  (Klein, 
1971) .   Olsen  has  used  this  method  to  make  forecasts  In  the  Interior 
Southeast  with  some  success  (Olsen,  1972).   This  method  has  sufficient 
promise  so  that  Its  Inclusion  In  this  study  Is  justified. 

In  contrast  with  the  economic  factors  which  are  assumed  to 
dominate  Inmlgratlon,  outmlgratlon  has  been  h3rpotheslzed  to  be 
Influenced  by  noneconomlc  factors.   The  Lowry  hypothesis,  which  assumes 
that  outmlgratlon  Is  a  function  of  population  variables,  has  thus  far 
been  tested  on  disaggregated  1953-60  data  and  aggregated  1965-70  Census 
data  (Bramhall  and  Bryce,  1969;  Renshaw,  197A) .   Renshaw's  tests  of 
the  Lowry  hjrpo thesis  have  shown  that  population  factors  are  significant, 
but  that  economic  factors  such  as  Income  levels  are  also  important  and 
should  not  be  neglected.   Given  this  backdrop,  the  specification  of 
the  outmlgratlon  model  is  as  follows : 

^OutMlgJ  -  f  (nj,  AE^_^.  ADcJ_^,  TPJ_^,  WdJ_^,  U^_^, 

1  1      i 

^LOM^_^Q^  POutMlg^_^Q^  T  ,  Pooled) 

t-20,        t-20, 

a      1 
OutMig       ■  number  of  persons  of  a  in  r  who  resided  in  1  on 

April  1,  1955/1965  and  elsewhere  on  April  1, 

1960/1970. 

LOM  .-      «  lagged  outmlgratlon  of  the  cohort  in  the 


r"  t-10 
t-20 


previous  census. 


a       1 
POutMlg  --  ■  outmlgratlon  of  a  in  r  in  1  during  the  previous 

t-20 

census  for  which  comparable  data  is  available. 
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The  notation  and  algorithms  for  the  other  independent  variables  are 
the  same  as  for  the  inmigration  equation.   The  hypotheses  concerning 
the  sign  of  the  variables  in  each  equation  is  as  follows.   The  natural 
increase  in  the  population  is  assumed  to  be  positively  related  to 
outmigration.   Bramhall  and  Bryce  show  that  population  size  is  the 
most  significant  factor  in  influencing  outmigration,  and  it  can  be 
assumed  that  additions  to  population  through  past  fertility  would  have 
the  same  effect  (Bramhall  and  Bryce,  1969).   Assuming  that  the  Renshaw 
correlary  to  the  Lowry  hypothesis  is  plausible,  AE  _. ,  ADC  ^,  TP   _, 
WD  ^^ ,  and  U  ,  will  be  negatively  related  to  outmigration.   In 
contrast,  the  outmigration  rate  of  the  current  aged  cohort  in  the 
previous  census  is  assumed  to  be  positively  related  to  current 
outmigration.  Also,  the  outmigration  rate  of  the  same  age  cohort  in 
the  previous  census  is  positively  related  to  the  same  age  group.   The 
temperature  variable  is  hypothesized  to  be  negatively  related  to 
outmigration.   The  more  temperate  the  climate  the  less  incentive  to 
move  elsewhere.   Finally,  the  pooled  variable  will  be  used  to  reflect 
any  time  trend  that  occurred  during  the  1955-60  and  1965-70  period. 

A  summary  of  the  model  specification  presented  in  this  section 
is  summarized  in  Chart  4-1.   The  hypothesized  directional  effects  of 
the  various  economic  and  noneconomic  variables  on  inmigration  and 
outmigration  rates  are  shown. 


InMig 


OutMig   + 
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Chart  4-1 


n   AE   ADC   TP   WD   U   LIM   P  InMig   LOM   POutMig   T 


The  Models:   Estimation 

This  section  will  present  and  discuss  the  results  of  multiple 

regression  analysis  on  the  models  specified  in  the  previous  section. 

Table  A-1  will  relate  the  inmigration  functions  and  Table  4-2  will 

include  the  outmigration  functions. 

Statistical  Notation 

S.D.   «  standard  deviation 

N     -  number  of  observations  in  regression 

S.E.E.  ■  standard  error  of  the  estimate 
2 


■  coefficient  of  determination 
»  F  test  statistic 

■  net  (partial)  regression  coefficients 

■  standard  error  of  the  regression  coefficient 

■  t-value  of  the  regression  coefficient  (b/s) 
»  significant  at  the  1%  level 
"  significant  at  the  5%   level 

*      »  significant  at  the  10%  level 
Note:  For  the  regression  coefficient  test  for  statistical 
significance,  the  two- tailed  t-test  is  used. 
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Interpretation 

The  model  for  inmigration  exhibits  low  standard  errors  of  the 
estimate,  high  F  statistics,  and  at  least  five  of  the  independent 
variables  significant  at  the  10  percent  level  or  better  for  whites 
and  at  least  two  are  significant  for  nonwhites.   It  is  unfortunate 
the  model  has  difficulty  securing  good  results  for  all  age-race  groups. 
However,  the  poorest  results  are  obtained  for  the  oldest  age  groups, 
which  is  consistent  with  human  capital  theory.   The  coefficient  of 
determination  is  consistently  high  for  most  white  age  groups  and 
declines  somewhat  for  nonwhites.   Given  that  the  data  is  essentially 

cross-sectional,  the  fit  of  the  equations  are  generally  quite  good. 

2 
In  terms  of  goodness  of  fit  the  R  for  the  outmigration  model 

is  consistently  lower  than  the  model  for  inmigration.   However,  the 

standard  errors  of  the  estimate  remain  quite  small  in  magnitude,  and 

the  F  statistics  are  high.   It  can  be  noted  for  the  sake  of  our 

underlying  theoretical  construction  and  the  selection  of  variables, 

that  for  each  age-color  group  usually  six  and  often  more  of  the 

independent  variables  are  statistically  significant  at  around  the 

ten  percent  level  or  better.  Although  in  both  models  the  t-values 

indicate  that  some  variables  are  more  consistent  in  their  "importance" 

over  the  various  age-color  cohorts  than  others,  all  the  variables  seem 

to  be  sufficiently  justified  as  to  their  inclusion  in  the  general 

model. 

An  examination  of  the  correlation  matrix  shows  the  existence 

of  some  multicollinearity  especially  among  the  demographic  variables 

(Farrar  and  Glauber,  1967).   However,  if  one  wishes  to  use  a  regression 


84 

equation  for  purposes  of  prediction,  the  power  of  the  prediction  will 
be  enhanced  if  both  variables  are  included  (Frank,  1971) .   This  is 
especially  true  if  the  correlation  between  the  variables  is  expected 
to  continue  in  the  future  as  it  has  in  the  past  data  on  which  the 
estimated  equation  is  based.   The  sensitivity  of  regression  coefficients 
in  contexts  where  multicollinearity  exists  often  makes  the  variance  of 
estimates  quite  large  and  it  is  difficult  to  determine  the  significance 
of  variables.   However,  it  does  not  destroy  the  unbiasedness  and 
efficiency  of  least-squares  estimators.   These  considerations,  as 
well  as  the  additional  complexity  of  dealing  with  reduced  form 
parameters,  should  not  preclude  a  modest  attempt  to  provide  some 
insights  into  the  relationships  via  the  regression  coefficients  and 
their  signs. 

Natural  Increase  (IT) 
For  both  white  and  nonwhite  inmigration  the  natural  increase  is 
positively  related  to  inmigration,  though  it  is  rarely  significant. 
The  outmigration  functions  are  many  times  positive  as  hypothesized, 
however,  it  is  never  statistically  significant.   The  suggestion  of  an 
effect  of  the  natural  increase  on  migration  is  not  supported  by  the 
results  of  Tables  4-1  and  4-2,  although  future  research  on  other  data 
sets  may  be  useful. 

Percent  Change  in  Employment  (AE) 
The  percent  change  in  emplo5mient  is  positive  and  strongly 
significant  for  all  age  groups  of  white  inmigration.   In  addition,  the 
coefficients  are  stable  for  both  white  and  nonwhite  cohorts  and  the 
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signs  are  in  the  postulated  direction.   In  Table  4-2  the  outmigration 
functions  are  generally  negative  as  hypothesized;  however,  it  does  not 
appear  to  be  as  potent  in  explaining  outmigration  rates.   The  results 
suggest  that  employment  change  will  have  an  important  effect  on 
inmigration,  and  that  outmigration  is  reduced  as  jobs  are  created 
in  a  state. 

Aid  to  Dependent  Children  (A.D.C.) 
Table  4-1  shows  that  relative  A.D.C.  is  positively  related  to  the 
inmigration  rate  for  nonwhites  for  three  of  the  five  cohorts  tested. 
In  none  of  the  cases  is  A.D.C.  statistically  significant  with  respect 
to  inmigration.   On  the  other  hand,  A.D.C.  is  negative  and  significant 
in  four  of  five  of  the  outmigration  cases.  However,  care  should  be 
taken  due  to  the  high  collinearity  of  A.D.C.  with  per  capita  income 
(i.e.,  simple  correlation  .61)  to  attach  policy  implications  to  these 
results. 

Relative  Population  (TP) 
Tables  4-1  and  4-2  show  that  relative  population  is  negatively 
related  and  generally  statistically  significant  for  both  inmigration 
and  outmigration  rates.  Overcrowding  and  the  externalities  which 
result  may  adversely  influence  inmigration.   Moreover,  the  larger  the 
size  of  the  labor  market,  the  greater  the  number  of  individuals  who 
are  likely  to  have  any  given  reason  to  leave,  and  hence  the  greater 
the  outmigration  rates. 
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Per  Capita  Income  (WD) 
For  white  and  nonwhite  inmigration  per  capita  income  is  positive 
as  hypothesized,  and  is  statistically  significant  in  two  of  fourteen 
cases.   For  white  outmigration  per  capita  income  is  significant  in 
five  of  seven  cases  but  is  negative  as  hypothesized  only  for  the 
20-24  age  cohort.   Persons  with  high  incomes  also  tend  to  be  more 
mobile  and  able  to  move  out  of  an  area  when  an  opportunity  arises. 
This  is  substantiated  by  lower  income  nonwhites  being  affected  in  the 
hypothesized  direction,  and  staying  in  high  income  areas  as  is 
suggested  by  Table  4-2. 

Unemplo3mient  (U) 
Table  4-1  shows  an  interesting  contrast  for  white  and  nonwhite 
inmigration.   For  whites  the  change  in  unemployment  is  positively 
related  to  inmigration  in  all  cases  whereas  U  is  negatively  related  to 
nonwhite  inmigration  for  the  seven  cohorts.   This  may  reflect  the 
existence  of  dual  labor  markets  for  whites  and  nonwhites.   For  whites, 
the  change  in  employment  seems  more  important,  and  they  are  less 
sensitive  to  a  declining  regional  labor  market.   For  nonwhites, 
marginal  productivity  is  often  less  and  they  can  be  assumed  to  be 
more  sensitive  to  variations  in  state  labor  markets.   The  signs  of 
the  outmigration  functions  vary  for  both  whites  and  nonwhites  and 
no  firm  conclusions  can  be  drawn  from  the  results. 

Lagged  and  Past  Migration  (LIM,  PInMig,  LOM,  POutMig) 

In  general,  lagged  and  past  migration  variables  were  significant 
and  of  the  hypothesized  signs.   For  white  inmigration  both  the  lagged 


87 


and  past  variables  were  significant  in  six  of  the  seven  cases  and 
possessed  the  hypothesized  sign.   Past  inmigration  dominates  the  other 
variables  for  the  nonwhite  cohorts,  and  this  may  cause  errors  in 
forecasting.   The  white  outmigration  functions  show  the  lagged  variable 
being  universally  significant,  while  the  past  migration  variable  is 
significant  in  six  of  the  seven  groups.  As  with  nonwhite  inmigration, 
the  past  migration  variable  dominates  the  others  for  nonwhite 
outmigration,  though  the  lagged  variable  is  significant  for  six  of 
the  seven  groups  and  possesses  the  hypothesized  sign. 

Temperature  (T) 
The  temperature  variable  is  statistically  significant  and 
positive  for  six  of  the  seven  white  inmigration  cohorts,  but  for 
nonwhites  temperature  is  not  statistically  significant.  Although 
temperature  is  positively  related  to  white  outmigration,  it  has  the 
hypothesized  negative  sign  for  those  persons  50-64.   For  nonwhites 
temperature  is  negative  for  five  of  the  seven  cohorts  but  significant 
only  once.   So,  in  essence,  the  evidence  only  supports  the  hypothesis 
that  temperature  influences  inmigration  for  whites. 

Pooled 
The  pooled  variable  was  included  to  capture  any  time  trend  that 
remained  after  including  all  previously  mentioned  variables.   Somewhat 
surprisingly,  all  but  three  of  the  twenty-eight  coefficients  were 
negative,  and  only  seven  were  not  significantly  different  from  zero. 
The  negative  sign  implies  that  after  adjusting  for  changes  in  all  of 
the  variables  considered,  there  has  been  a  decline  over  time  in  the 
propensity  to  migrate.   The  size  of  the  decline,  however,  has  been  small. 
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Other  Coiranents 
As  formulated,  the  model  does  not  permit  a  detailed  assessment 
of  the  relative  impacts  of  variables  according  to  age.   It  is  apparent 
that  each  variable  is  not  equally  important  at  all  age  groups,  and 
that  future  research  needs  to  be  devoted  to  converting  this  rather 
general  model  into  specific  models  for  each  age  group.   Nevertheless, 
the  results  add  considerable  support  to  the  validity  of  a  socio- 
economic model  to  the  explanation  and  prediction  of  migration,  and 
to  the  underlying  theoretical  construction  based  on  regional  labor 
market  theory. 


CHAPTER  V 
THE  TESTS  AND  IMPLEMENTATION  OF  THE  MIGRATION  FORECASTS 

Introduction 

In  the  previous  chapter  a  model  for  forecasting  purposes  was 
specified  and  estimated.   This  section  will  develop  a  method  for  an 
analysis  and  implementation  of  the  forecast.   Theil  has  stated  that 
three  main  problems  exist  in  analyzing  a  forecast.   First,  there  is 
the  verification  and  accuracy  analysis;  second,  the  analysis  of  the 
generation  of  predictions;  and  finally,  the  use  of  forecasts  for  policy 
purposes  (Theil,  1965).  Within  this  context  the  interstate  migration 
forecasting  model  will  be  tested  and  forecasts  developed  for  Illinois 
using  alternative  economic  scenarios  for  the  state. 

Verification  and  Accuracy  Analysis 

The  method  of  verification  amounts  to  testing  the  hypothesis 
that  the  forecasting  procedure  is  correct,  whereas  accuracy  deals  with 
the  degree  to  which  the  forecasts  are  not  perfect.  A  forecast  is 
perfect  if  it  turns  out  to  be  identical  with  the  quantity  to  be 
predicted.   In  all  other  cases  it  is  imperfect,  which  is  most  often 
the  case.   In  particular,  an  interval  prediction,  which  is  developed 
here,  is  never  perfect  except  when  it  degenerates  to  a  point  prediction 
and  coincides  with  the  phenomenon  to  be  predicted. 

One  of  the  measures  that  has  sometimes  been  used  for  analyzing 
the  accuracy  of  forecasts  is  the  classical  correlation  coefficient  of 
the  series  of  predictions  and  actual  outcomes.   Its  disadvantage  is 
that  perfect  correlation  does  not  imply  perfect  forecasting,  but  only 
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the  existence  of  an  exact  linear  relation  with  positive  slope  between 
the  individual  predictions  (P  )  and  the  actual  values  (A,), 
P-=a  +  3A        3>0 

whereas  perfect  forecasting  requires,  in  addition  to  this,  a  *  0  and 
3=1.   An  alternative  coefficient,  developed  by  H.  Theil,  and  hereafter 
referred  to  as  Theil's  U  statistic,  is  the  following: 


U 


^  1/n  Z  (P^  -  A^)^ 

^  1/n  Z  P^  +^l/n  Z  A^ 


P.,  ...»  P  being  the  predictions  and  A,,  ...,  A  the  corresponding 
in  In 

actual  outcomes,  is  preferable  in  this  respect.   This  U  coefficient  is 
often  called  the  inequality  coefficient  of  the  series  P.,  A..   It  is 
to  be  considered  as  an  estimator  of  the  parent  coefficient 


Y="J 


<"20  +  "02  -  2"ll> 


Ap^^n^ 


h  k 
where  the  moment  U,  ,  stands  for  the  mean  value  of  P  A  .   Theil  has 

hk 

shown  that  the  following  inequality  holds  for  the  variance  of  U  under 
the  assumptions  of  independence  and  bivariate  normality: 

var  U  <  -  Y^  (1  -  Y^)^   (Theil,  1965,  p.  43). 

Theil's  U  coefficient — except  for  the  trivial  case  where  all  P's 
and  A's  are  zero,  when  it  is  determinate — is  confined  to  the  closed 
interval  between  zero  and  unity.   If  U  *  0  in  the  case  of  equality: 
P  *  A.  »  then  this  is  the  case  of  perfect  forecasts.   If  U  =  1  ("the 
maximum  of  inequality")  there  is  either  negative  proportionality,  or 
if  one  of  the  variables  is  identically  zero:   r  P  +  s  A.  *  0  for  all 
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i  and  for  some  nonnegative  r  and  s  (not  both  zero).   In  other  words, 
U  =  1  if  there  is  a  nonpositive  proportionality  between  the  P's  and 
the  A's,  and  this  would  be  a  case  of  very  bad  forecasting.   Therefore, 
this  would  mean  that  zero  predictions  of  nonzero  actual  values  are 
made  (s  =  0)  or  that  nonzero  predictions  are  made  of  actual  values 
which  are  always  zero  and  hence  easy  to  predict,  or  that  predictions 
are  positive  or  negative  if  actual  outcomes  are  negative  or  positive 
in  a  regular  manner.   Furthermore,  it  is  clear  that  Theil's  U  statistic, 
contrary  to  the  correlation  coefficient,  is  not  invariant  against 
additive  variations. 

The  Method  of  Testing  the  Forecasting  Model 

Since  the  U  statistic  has  these  verification  and  accuracy 

properties  it  will  be  used  to  test  the  following  forecasting  model. 

The  forecast  will  begin  with  a  vector  of  P.     where   P   is  the 

"■  (7x1) 

population  of  the  designated  cohort  in  i  the  designated  state  at  t-5 

the  commencement  of  the  projection  year  1965.   The  age-color  migration 

rates  M,,  where   M   is  a  row  of  migration  rates,  are  applied  to  the 

"■        (1x7) 
population  estimate  at  the  beginning  of  the  period  to  ascertain  migration 

population  at  the  end  of  the  five-year  period  P..   The  general  form  of 

the  model  is  the  following: 

p(t)  =  „(t)   p(t-5) 
^i     \   •  ^i 

that  is,  the  population  of  the  given  age  group  is  multiplied  by  the 

probability  that  a  certain  number  of  persons  will  in  or  out  migrate  at 

the  end  of  the  five  year  period.   The  process  of  applying  migration 

rates  to  an  age  distributed  population  forward  through  five  year  time 
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intervals  may  be  expressed  in  matrix  form 


p(t)  ^  ^(t)    ,   p(t-5) 


where 


and 
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In  this  case  the  diagonal  elements  of  matrix  operator  P    are  the  in 
or  out  migrants  for  the  particular  state  at  the  end  of  the  five-year 
period. 

In  order  to  test  the  accuracy  of  the  regression  model  in 
Chapter  IV  for  forecasting  purposes  a  limited  version  that  contains 
87  observations  will  be  obtained.   Fifteen  of  the  states  that  required 
no  interpolation  of  past  rates  will  be  removed,  and  migration  rate 
forecasts  for  the  1965-70  period  developed  using  the  coefficients  of 
the  new  model  (R  ) .   This  method  will  be  used  so  that  a  time  trend  can 


be  maintained  by  using  1955-60  and  1965-70  data  and  the  binary  variable. 
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Applying  these  rates  to  the  base  year  population  migration  forecasts 
will  be  obtained  for  this  five-year  period.   A  comparison  will  be  made 
with  a  naive  method,  i.e.,  past-rates  for  the  1955-60  period,  using 
Theil's  U-statistic  as  a  criteria  for  evaluation.   The  U-statistic 
will  be  applied  to  each  age  group  and  race  by  state  thereby  obtaining 
a  U-statistic  for  total  inmigration  and  outmigration  by  state. 

The  states  that  will  be  analyzed  will  include  Alabama,  Arizona, 
California,  Connecticut,  Florida,  Illinois,  Indiana,  Kansas,  Kentucky, 
Maryland,  Massachusetts,  Michigan,  Oregon,  Virginia,  and  Wisconsin. 
These  states  include  over  forty  percent  of  the  total  population  of  the 
United  States,  and  their  removal  from  the  model  will  no  doubt  adversely 
affect  its  fit  and  its  accuracy  for  forecasting  purposes.   However,  it 
was  thought  that  greater  testing  of  the  model  across  all  regions  of  the 
country  with  more  observations  would  enhance  the  verification  properties 
of  the  model.   The  form  of  the  specific  U-statistic  used  to  test  the 
past  rates  method  and  the  regression  method  is  the  following: 


U  = 


14 

1/14  z    (p   -  ky 

^       ]_      J-      -L 


N 


14   2 
1/14  Z  P   + 


14 
1/14  E  A^ 


N     1 


The  models  for  inmigration  and  outmigration  were  fitted  using 
the  same  independent  variables  as  in  Chapter  IV.   The  results  for  this 
limited  model  (R-)  are  presented  in  Tables  5-1  and  5-2. 

Interpretation 

For  the  most  part  Tables  5-1  and  5-2  are  consistent  in  their 
results  with  Tables  4-1  and  4-2.   By  way  of  comparison,  the  R.  functions 
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for  inmigration  maintain  the  high  coefficient  of  determination,  the 
significant  F  levels,  and  generally  low  standard  errors.  However,  the 
number  of  independent  variables  which  are  significant  is  lower,  most 
often  two,  whereas  the  Table  4-1  functions  usually  have  six  variables 
significant  at  the  ten  percent  level  or  better.   Generally,  the  past 
inmigration  variable  maintains  its  high  level  of  significance  measured 
by  the  t-test,  but  the  change  in  employment  variable  loses  much  of  its 
statistical  significance  and  changes  from  positive  to  negative  in  five 
of  the  seven  cases.   It  appears  that  the  removal  of  the  larger  states 
adversely  affected  much  of  the  theoretical  basis  of  the  white 
inmigration  functions. 

In  contrast,  the  R  nonwhite  inmigration  functions  have  a  higher 
coefficient  of  determination,  a  greater  F-value,  and  lower  standard 
errors  than  the  functions  in  Table  4-1.   For  the  most  part,  past 
inmigration  is  highly  significant,  and  may  "swamp"  the  other  variables 
in  terms  of  significance  tests,  and  forecasting.   There  is  little 
difference  in  the  number  and  degree  of  significance  of  the  variables 
in  R»  and  Table  4-1. 

The  estimated  white  outmigration  functions  for  R_  closely 
resemble  the  functions  estimated  in  Table  4-2.  Although  all  the 
coefficients  of  determination  are  lower  for  R  ,  most  of  the 
independent  variables  maintain  their  significance  and  signs  in  both 
functions.   The  R-  white  outmigration  functions  usually  have  four 
and  often  more  of  the  independent  variables  that  are  statistically 
significant  at  around  the  ten  percent  level  or  better. 
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Finally,  the  nonwhite  outmigration  equations  for  R  are 
consistent  with  the  functions  in  Table  A-2.   Both  lagged  migration 
and  past  migration  maintain  their  significance  and  sign.   However, 
the  A.D.C.  variable,  which  was  significant  for  all  the  observations 
in  Table  4-2,  was  not  statistically  significant  in  R„.   It  possessed 
the  hypothesized  negative  sign  in  only  two  of  the  five  cohorts.   In 
sum,  the  R  fit  of  the  model  provides  an  adequate  proxy  to  the  total 
model  so  that  testing  it  with  a  past  rates  method,  which  is  most 
commonly  used  in  making  migration  forecasts,  will  allow  some 
assessment  as  to  its  reliability. 

The  Test  of  the  R^  Model 

The  results  of  the  test  of  the  regression  model  and  past-rates 
method  with  actual  migration  using  the  U-statistic  are  presented  in 
Table  5-3. 

Table  5-3  compared  total  inmigration  and  total  outmigration  for 
selected  states  using  alternative  methods.   In  general,  both  R«  and 
past-rates  perform  well  in  forecasting  over  this  short  time  period 
(i.e.,  5  years).   In  only  13  of  the  60  cases  the  U-statistic  is 
greater  than  .10  and  in  no  case  is  it  greater  than  .25.   Although 
both  methods  perform  well,  closer  examination  shows  that  the  R„  model 
is  the  better  overall  forecasting  method. 

For  inmigration,  the  R„  regression  method  has  a  lower  U-statistic 
in  10  of  the  15  states.   In  addition,  in  five  of  these  ten  states  the 
U-statistic  is  twice  as  high  for  past-rates  as  it  is  for  the  R-  regression 
model.   Moreover,  no  systematic  geographic  bias  can  be  detected  for  R„ 
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by  observing  these  states.   These  results  clearly  suggest  the  more 
accurate  forecasting  properties  of  the  R_  regression  method  over 
past-rates  for  total  inmigration. 

In  contrast,  the  past-rates  method  is  more  accurate  with  respect 
to  outmigration  forecasts.   This  may  be  expected  since  the  fit  of  the 
regression  line  is  poorer  for  outmigration  than  for  inmigration,  and 
past  migration  had  a  greater  tendency  to  dominate  the  other  variables. 
For  the  most  part  the  values  of  the  R„  outmigration  model  and  past-rates 
are  similar,  and  in  only  two  cases  is  the  R^  model's  U-statistic  twice 
as  high  as  the  past-rates  method.   These  results  support  the  Lowry 
hypothesis  that  a  constant  proportion  of  any  population  outmigrates, 
and  that  economic  factors  play  a  small  role. 

In  sum,  a  method  which  takes  account  of  the  underlying  changes 
in  the  structure  of  the  economy  over  time  should  be  more  able  to 
forecast  geographic  labor  mobility.   In  this  case  the  regression  method 
is  capable  of  detecting  positive  or  negative  changes  in  each  flow, 
which  past-rates  is  unable  to  do.   Finally,  the  regression  model  does 
better  than  past-rates  at  avoiding  extreme  errors.  These  findings 
encourage  further  development  of  such  a  model  as  a  technique  for 
forecasting. 

Forecasts  for  Illinois 

Table  5-3  shows  that  values  of  the  R^  U-statistic  for  Illinois 
for  in  and  outmigration  are  quite  low  (i.e.,  below  .10).   Moreover, 
for  outmigration  the  U-statistic  for  R-  is  the  second  lowest  of  that 
category  for  the  15  states  that  were  examined.   Even  greater  accuracy 
can  be  obtained  through  the  use  of  the  complete  model  which  was 
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specified  and  estimated  in  Chapter  IV,  and  contained  complete  data 
for  both  time  periods.   Greater  reliability  can  be  assumed  since  that 
model  had  a  better  fit  and  greater  stability  among  the  signs  and  the 
magnitudes  of  the  coefficients  than  R-.   In  order  to  make  migration 
projections  beginning  in  1970  for  fifteen  years  hence,  some  assessment 
should  be  made  with  respect  to  changes  that  may  occur  in  the  Illinois 
economy.   In  order  to  accomplish  this  the  OBERS  demographic  and 
economic  projections  will  be  used. 

The  Economic  Projections 

In  view  of  the  comprehensiveness  and  detail  of  the  OBERS 
economic  projections,  they  were  decided  upon  in  order  to  make  status 
quo  migration  forecasts.   The  other  conditional  forecasts  were  based  on 
more  optimistic  forecasts  of  the  economy  and  the  third  one  was  based  on 
a  pessimistic  economic  forecast.   The  OBERS  projections  were  based  on 
long  run  or  secular  trends  and  ignore  the  cyclical  fluctuations  which 
characterize  the  short  run  paths  of  the  paths  of  the  economy.   The 
general  assumptions  that  underlie  the  projections  are  as  follows: 

1)  Growth  of  population  will  be  conditioned  by  a  decline  of 
fertility  rates  from  those  of  the  1962-65  period. 

2)  Nationally,  reasonably  full  employment  represented  by  a 
four  percent  unemplojnnent  rate. 

3)  No  foreign  conflicts  are  assumed  to  occur  at  the 
projection  dates. 

4)  Continued  technological  progress  and  capital  accumulation 
will  support  a  growth  in  private  output  per  manhour  of 
three  percent  annually. 
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5)  New  products  that  will  appear  will  be  accoiranodated , 
within  the  existing  industrial  classification  system, 
and  therefore,  no  new  industrial  classifications  are 
necessary. 

6)  Growth  in  output  can  be  achieved  without  ecological 
disaster  or  serious  deterioration. 

The  regional  projections  are  based  on  the  following  additional 
assumptions: 

1)  Most  factors  that  have  influenced  historical  shifts  in 
regional  "export"  industries  location  will  continue  into 
the  future  with  varying  degrees  of  intensity. 

2)  Trends  toward  economic  area  self-sufficiency  in  local- 
service  industries  will  continue. 

3)  Workers  will  migrate  to  areas  of  economic  opportunities 
and  away  from  slow-growth  or  declining  areas. 

4)  Regional  earnings  per  worker  and  income  per  capita  will 
continue  to  converge  toward  the  national  average. 

5)  Regional  employment/population  ratios  will  tend  to  move 
toward  the  national  ratio  (OBERS,  1972). 

The  method  of  implementing  the  regional  forecasts  was  a  variation  of 
"shift-share"  analysis  with  regional  share  effects  calculated  implicitly 
rather  than  explicitly.   A  least  squares  regression  line  was  fitted  for 
income  and  employment  to  the  logarithm  of  the  percentage  shares  and  the 
logarithm  of  time.   OBERS'  use  of  the  logarithm  of  percentages  converted 
the  data  to  a  ratio  scale  so  the  slope  of  the  line  expressed  the  growth 
rate  and  the  projected  rate  could  be  compared  to  the  historic  rate  by 
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observing  the  comparative  slopes.   The  logarithm  of  time  was  used  to 
dampen  the  slopes  of  rapidly  rising  or  falling  curves. 

Using  the  OBERS'  projections  as  a  benchmark  two  alternative  sets 
of  forecasts  were  developed  and  used.   The  first  set  (0-)  assumes  a  more 
optimistic  projection  of  the  economy  with  lower  unemployment  and  greater 
growth  in  employment  and  productivity  than  the  OBERS  suggests.   The 
second  set  of  conditional  forecasts  (P- )  assumes  a  pessimistic  projection 
of  the  economy  with  higher  unemployment  and  slower  growth  in  employment 
and  productivity  than  the  OBERS  projection.   The  forecasts  through 
the  years  1975,  1980,  and  1985  for  Illinois  are  iterative  so  that  each 
period's  projections  can  serve  as  a  basis  for  the  following  forecast. 
The  population  projection  assumes  zero  net  migration,  constant  life 
tables  based  on  1967  levels,  no  foreign  immigration,  and  are  appropri- 
ately disaggregated  by  race  and  age  to  permit  detailed  projections 
(Redwood,  1972).   The  results  of  each  forecast  are  stated  in  Table  5-4. 

A  Comparison  of  the  Projections  for  Illinois 

The  projections  using  the  alternative  economic  forecasts 
provides  an  interesting  contrast.   The  optimistic  and  pessimistic 
forecasts  are  usually  at  the  extremes  and  the  OBER  forecasts  provide 
a  middle  ground.   With  respect  to  geographic  mobility  the  models' 
results  show  that  optimistic  economic  conditions  result  in  both  greater 
in  and  outmigration  for  Illinois.   In  contrast,  the  OBER  forecasts 
show  a  decline  in  inmigration  and  an  increase  in  outmigration  while 
the  pessimistic  forecasts  show  a  slight  increase  in  inmigration  and 
decline  in  outmigration  with  poor  economic  conditions. 
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Overall,  the  model  suggests  a  continued  net  outmigration  of 
whites  for  all  ages.   This  is  especially  true  for  the  older  white  age 
groups.   However,  better  economic  conditions  tends  to  attract  younger 
whites,  and  if  growth  is  greater  than  the  OBER  anticipates  the  state 
could  minimize  the  net  outflow. 

The  model  for  nonwhite  migration  supports  the  hypothesis  that 
the  large  net  inmigration  to  Illinois  is  over.   Each  set  of  projections 
show  a  positive  but  small  net  inmigration  to  the  state.   Within  the 
context  of  this  forecasting  model,  nonwhites  appear  to  be  more  responsive 
to  economic  incentives  than  whites.   For  most  groups  and  in  two  of  the 
three  forecast  periods  better  economic  conditions  results  in  greater 
inmigration  and  smaller  outmigration  for  nonwhites. 

Since  estimates  of  future  population  in  as  much  age  and  color 
detail  as  possible  are  urgently  required  at  the  state  level  for  the 
planning  of  future  state  services,  housing  and  transportation  needs, 
as  well  as  in  the  planning  of  economic  development,  education  delivery 
systems,  and  human  resource  utilization,  these  projections  can  have 
many  policy  implications.   For  example,  the  Illinois  Board  of  Higher 
Education  is  currently  considering  expanding  its  junior  colleges  and 
secondary  higher  education  facilities,  based  on  high  fertility,  and 
positive  net  migration  of  persons  of  college  age.   Recent  trends  in 
fertility,  and  the  results  presented  in  this  chapter  suggest  that 
these  assumptions  by  the  Board  are  open  to  considerable  question,  and 
should  at  least  be  reexamined  in  order  to  avoid  considerable  excess 
capacity  in  higher  education. 
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One  major  advantage  in  the  approach  presented  in  the  last  two 
chapters  will  be  immediately  apparent.   The  effects  of  population 
growth  and  structure  change  on  the  economy  have  long  been  recognized, 
but  the  reverse,  the  flow  of  socio-economic  influences  on  population, 
has  only  recently  become  the  subject  of  theoretical  and  empirical 
analysis.   A  two-way  relationship  exists,  and  the  incorporation  of 
socio-economic  variables  into  a  migration  projection  model  therefore 
provides  scope  ultimately  for  this  interdependence  to  be  accounted  for 
in  a  fully  developed  population  forecasting  system. 


CHAPTER  VI 
AN  ANALYSIS  OF  INTERSTATE  OCCUPATIONAL  MIGRATION 

Purpose  and  Theoretical  Backdrop 

The  study  of  factors  that  influence  the  in  and  outmigration  of 
persons  of  different  occupations  has  received  some  theoretical  attention 
but  almost  no  empirical  testing.   This  chapter  will  review  the  existing 
theory,  and  develop  a  model  to  analyze  interstate  occupational  mobility 
by  aggregated  age  groups  using  data  from  the  one-in-a-hundred  public 
use  sample — five  percent  state  sample.   This  study  will  primarily  be 
concerned  with  the  economic  factors  that  influence  the  directional 
flows  of  migrants  by  states.  Through  utilizing  this  analysis, 
qualitative  conclusions  can  be  discussed  with  regard  to  the 
occupational  composition  of  migration  flows. 

In  order  to  apply  a  previous  theoretical  discussion  to  occupa- 
tional mobility  (see  Chapter  III) ,  one  may  assume  that  persons  of  a 
given  occupation  may  migrate  to  increase  the  present  value  of  the 
expected  stream  of  benefits  resulting  from  their  occupation.   These 
benefits  include  lifetime  earnings  and  nonmonetary  returns.   The 
opportunity  to  increase  these  benefits  is  present  if  occupations  in 
various  states  differ  in  income,  growth  of  the  related  industry, 
educational  requirements,  hours  worked,  or  colleagues  present.   Since 
occupational  wages  are  generally  determined  in  a  competitive  market, 
wage  differences  among  states  may  not  persist  through  time.  A  person 
within  an  occupation,  utilizing  a  benefit-cost  framework,  will  presumably 
migrate  when  his  expected  returns  from  migration  exceeds  his  costs. 
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An  examination  of  the  occupational  composition  of  migrants 
assumes  that  persons  in  certain  occupations  for  which  there  is  a 
national  rather  than  a  local  labor  market  have  a  higher  propensity  to 
migrate.   Cross-classified  data  concerning  vital  characteristics  of 
migrants,  such  as  age  and  occupation,  are  a  prerequisite  to  a  thorough 
study  of  returns  to  migration.  Although  some  empirical  work  has  been 
attempted  to  relate  in  and  outmigration  by  occupation  for  other 
countries,  the  lack  of  data,  thus  far,  has  precluded  this  analysis 
for  the  U.S.  (Stone,  1971). 

This  analysis  will  show  that  interstate  migration  by  occupation 
can  be  related  to  relative  supply  and  demand  features  of  a  state. 
Therefore,  it  can  be  argued  that  outmigration  from  a  state  is  determined 
by  relative  characteristics  within  the  state.   However,  the  distribution 
of  outmigration  may  be  determined  by  relative  conditions  in  other 
states.  Although  this  model  ignores  distance,  it  does  consider  the 
absolute  flows  for  a  state. 

The  basic  model  to  be  used  to  test  the  relative  merits  of 
economic  opportunity  and  migration  flows  is  an  adaptation  of  the  Blanco 
prospective  unemployment  net  migration  model  to  in  and  outmigration 
data  (Blanco,  1964).   The  basic  assumption  of  this  model  is  that  the 
supply  of  labor  in  all  regions  is  perfectly  elastic,  so  that  any 
causal  relationship  between  migration  and  employment  changes  goes  from 
economic  opportunity  change  to  migration  rather  than  the  reverse 
(Renshaw,  1974). 
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Data  Source 

The  data  to  be  used  to  obtain  in  and  outmigration  by  occupation 
and  age  is  the  public  use  samples  of  basic  records  from  the  1970  census. 
Each  1970  public  use  sample  is  a  representative  sample  of  the  records 
from  the  1970  census  sample  questionnaires.   The  sample  size  used  is 
one- in-a- hundred,  or  one  sample  unit  for  every  hundred  such  units  in 
the  population.   The  state  public  use  samples  that  are  to  be  used  are 
obtained  from  the  five-percent  data  used  in  the  1970  Census  of 
Population  and  Housing.   Because  the  one-in-a-hundred  sample  size 
represents  a  fraction  of  the  total  population,  each  one-in-a-hundred 
sample  actually  contains  one-fifth  of  all  five-percent  basic  records, 
representing  slightly  over  two  million  persons. 

Although  greater  occupational  disaggregation  is  obtainable  with 
this  data  source,  the  occupational  groups  to  be  examined  will  include: 
professional  technical  and  kindred  workers;  managers  and  administrators; 
sales  workers;  clerical  and  kindred  workers;  operatives,  except  transport, 
transport  equipment  operatives;  laborers,  except  farm;  service  workers; 
and  private  household  workers.   These  large  occupational  groups  were 
decided  upon  to  allow  for  sufficient  observations  and  for  standardization 
in  relating  to  these  groups  in  each  state  for  that  category.   The 
definitions  of  these  occupations  are  the  ones  used  by  the  Department  of 
Commerce,  1970  Census  of  Population,  occupation  classification.   The 
age  disaggregation  will  include  those  between  14  to  2A,  25  to  34,  and 
35  to  64.   The  first  two  age  classifications  will  reflect  the  most 
highly  mobile  groups  within  society.  An  example  of  the  output  of  the 
data  for  the  state  of  Illinois  for  all  workers  is  presented  in  Table  6-1. 
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The  Models;   Specification 

While  a  number  of  relationships  were  fitted  for  the  age  groups 
discussed,  the  basic  relationships  in  terms  of  which  model  specification 
is  discussed  are: 

InMig^     =  f    (  Y^,    A  E^,      H^,      L^,      M^) 
o  °a  ooooo 

OutMig^  =  f    (  Y^,    A  E^,      H^,      L^,      M^) 
o  °a  ooooo 

and  InMig  =  number  of  persons  of  a  (the  designated  age  group)  in 

o  (the  designated  occupation)  who  resided  elsewhere  on  April  1, 

1965,  and  in  i  (the  state  in  question)  on  April  1,  1970  divided  by 

the  number  of  persons  in  that  age  group  in  that  occupation  in  1965. 

OutMig  =  number  of  persons  of  a  (the  designated  age  group)  in  o 

O         3. 

(the  designated  occupation)  who  resided  in  i  (the  state  in  question)  on 

April  1,  1965,  and  elsewhere  on  April  1,  1970  divided  by  the  number  of 

r 
persons  in  that  age  group  in  that  occupation  in  1965;  Y  is  the  mean 

o 

income  in  that  state  for  occupation  o  relative  to  the  mean  U.S.  total 
income  for  that  occupation;  A  E  is  the  percent  change  in  emplo3rment  in 
those  industries  most  closely  related  to  the  occupation;   H  is  the 

mean  weekly  number  of  hours  worked  in  the  U.S.  for  that  occupation; 

r 
L  is  the  mean  educational  level  measured  by  highest  grade  attended 

in  that  state  for  occupation  o  relative  to  the  mean  educational  level 

in  the  U.S.  for  that  occupation;  M  is  the  migrant  stock  variable 

denoting  the  percent  of  persons  in  that  occupation  (o)  in  that  state 

who  were  born  in  another  state  relative  to  the  national  migrant  stock 

mean  for  that  occupation. 
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It  seems  plausible  that  as  the  income  differential  for  a 
particular  occupation  is  high  that  this  would  attract  inmigrants  but 
would  also  have  a  dampening  effect  on  outmigration.   The  data 
operationalized  for  this  variable  will  be  the  public  use  sample  for 
total  income  in  1969,  and  therefore  will  reflect  somewhat  of  a  lag 

between  income  and  migration  (see  Chapter  III) .   The  sign  associated 

r 
with  Y  should  be  positive  in  the  inraigration  equations  and  negative 

in  the  outmigration  equations. 

It  is  generally  expected  that  states  in  which  job  opportunities 
are  expanding  rapidly  will,  ceteris  paribus,  prove  desirable  destinations 
for  inmigrants  (Greenwood,  1973).   Therefore,  the  greater  the  percentage 
increase  in  employment  of  a  related  industry  in  a  state,  the  higher  the 
expected  inmigration  rate,  and  the  lower  the  expected  outmigration  rate. 
However,  it  must  be  stated  that  it  is  difficult  to  account  for  the 
interaction  of  migration  and  employment  without   specifying  a  simulta- 
neous equation  model,  which  is  beyond  the  scope  of  this  study.   Although 
it  should  be  recognized  that  most  migration  models,  including  this  one, 
specify  the  relationship  going  from  job  opportunities  to  migration 
(Raimon,  1962;  Greenwood,  1973). 

The  number  of  weekly  hours  worked  in  an  occupation  in  a  state  is 
likely  to  reflect  the  demand  with  respect  to  supply  for  that  occupation 
in  the  state.   States  with  low  relative  number  of  hours  worked  for  an 
occupation  are  not  likely  to  be  desirable  destinations  for  migrants  of 
that  line  of  work.   Furthermore,  states  characterized  by  low  relative 
number  of  hours  worked  are  more  likely  to  have  persons  who  are  actively 
in  search  of  new  jobs  in  other  labor  markets.   Therefore,  ceteris  paribus. 
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the  higher  a  state's  relative  number  of  hours  worked,  the  higher  its 
expected  rate  of  inmigration,  and  the  lower  its  expected  rate  of 
outmigration. 

There  has  been  considerable  discussion  concerning  the  effect  of 
education  on  increasing  mobility.   By  using  the  relative  educational 
level  as  a  measure  of  skills  for  each  occupation  this  variable  can  be 
analyzed  and  related  to  migration.   From  the  results  of  previous  studies 
it  would  appear  that  this  independent  variable  would  have  its  greatest 
impact  on  outmigration  (Olsen,  1972) . 

As  has  been  shown  in  Chapter  IV  the  previous  migration  of  a 
cohort  is  an  important  variable  in  analyzing  migration  flows.   Through 
the  use  of  the  public  use  sample  data,  a  migrant  stock  variable  will 
be  operationalized.   This  variable  will  reflect  the  number  of  persons 
in  the  particular  occupation  that  were  born  out  of  state,  relative  to 
the  national  mean.   This  variable  will  reflect  the  influence  of 
colleagues  from  other  states  in  inducing  more  persons  from  that 
occupation  to  inmigrate  to  the  designated  state  by  reducing  uncertainty. 
Similarly,  persons  who  have  moved  once  are  more  likely  to  move  again, 
thereby,  raising  the  outmigration  rate. 

A  summary  of  the  model  specification  presented  in  this  section 
is  summarized  in  Chart  6-1.   The  hypothesized  directional  effects  of 
the  various  economic  and  noneconomic  variables  on  in  and  outmigration 
rates  by  occupation  are  shown. 


Chart  6-1 


Hypothesized  Signs  for  the  Independent  Variables 
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InMig 


OutMig 


The  Occupational  Migration  Model;   Estimation 

Unlike  the  model  presented  in  Chapter  IV,  this  one  will  be  more 
concerned  with  analyzing  the  independent  variables,  rather  than 
forecasting.   As  a  result,  the  collinearity  among  the  independent 
variables  should  be  identified  and  presented.   In  order  to  present 
evidence  on  the  degree  of  multicollinearity  the  determinant  of  the 
normalized  |x  xj  matrix  will  be  given  on  each  set  of  independent 
variables.   The  determinant  of  |x  x|  is  based  on  a  normalized 
correlation  matrix,  and  its  position  on  the  scale 


0  <    |X  X|  <_  1 
yields  some  insight  into  the  degree  of  interdependence  within  an 
independent  variable  set.  As  X  approaches  singularity  |x  x|  approaches 
zero.   Conversely  |x  x|  close  to  one  implies  a  nearly  orthogonal 
independent  variable  set.  Unfortunately,  the  values  between  these 
limits  is  not  well  defined.   However,  as  an  ordinal  measure  of  the 
relative  orthogonality  of  similar  sets  of  independent  variables,  the 
statistic  has  been  used  frequently.  Although  this  single,  overall 
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measure  of  the  degree  of  interdepdence  is  useful  in  its  own  right, 
it  provides  little  information  on  which  corrective  action  can  be 
based  (Farrar  and  Glauber,  1967). 

Before  presenting  the  results  of  multiple  regression  analysis 
on  the  data,  a  summary  table,  Table  6-2,  will  present  the  industries 
whose  employment  change  will  be  related  to  in  and  outmigration  for  each 
occupation.   The  following  tables,  6-3  and  6-4,  present  the  results  of 
multiple  regression  analysis  on  each  occupation  for  the  three  designated 
age  groups. 

Interpretation 

Overall,  the  model  provides  evidence  on  the  factors  that  influence 
in  or  outflows  by  age  and  occupation.   Furthermore,  the  coefficients 
of  the  employment  variables  are  the  elasticities  with  respect  to  the 
in  or  outmigration  rate.   In  almost  all  cases  the  fit  of  the  line  is 
better  for  inmigration  than  for  outmigration.   For  inmigration,  usually 
four  and  often  more  of  the  independent  variables  are  significant  at  the 
ten  percent  level  or  better,  which  supports  the  underlying  theoretical 
construction  and  selection  of  variables.   In  most  all  of  the  occupations, 
at  least  one  of  the  inmigration  functions  explain  over  sixty  percent  of 
the  variance.  Moreover,  the  F  levels  are  high  and  the  standard  errors 
of  the  estimate  tend  to  be  low.  The  variable  that  is  most  often 
significant  across  occupations  for  inflows  is  migrant  stock,  while  the 
growth  in  emplo3mient  of  a  related  industry  is  generally  the  second 
most  important  variable. 

The  outmigration  equations  explain  a  much  smaller  percent  of 
the  variance  than  inmigration.  Usually,  at  least  one  of  the  three 
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outmigration  equations  for  each  occupation  can  explain  forty  percent 
of  the  variance,  and  most  all  of  the  equations  have  significant  F  levels 
at  the  .05  level.  Most  often,  three  of  the  independent  variables  are 
significant,  and  migrant  stock  is  the  most  consistently  significant 
variable.   Relative  income  plays  a  more  important  role  in  explaining 
outmigration.   It  is  almost  always  negative  as  hypothesized  and  is 
usually  significant  in  two  of  the  three  cases. 

Although  the  determinant  of  the  normalized  |x  x|  matrix  shows  the 
existence  of  some  multicollinearity,  in  comparison  with  the  other 
article  on  migration  which  has  presented  this  evidence  the  results  in 
this  chapter  are  considerably  better  (Bowles,  1970).   Bowles'  article 
on  "Migration  as  Investment"  presented  three  O.L.S.  equations  with 
|x  x|  values  ranging  from  .04  to  .14.   In  no  case  are  the  values 
presented  in  Tables  6-3  and  6-4  worse  than  .04  and  in  eight  of  ten 
sets  of  independent  variables  the  values  are  greater  than  or  equal  to 
.16.   Using  the  Bowles'  article,  which  used  similar  independent 
variables  on  a  different  time  period,  as  a  basis  of  comparison,  the 
explanatory  variables  in  this  paper  exhibit  less  collinearity. 

Professional,  Technical,  and  Kindred  Workers 
This  occupational  group  experiences  the  greatest  interstate 
mobility  (i.e.,  mean  between  .137  and  .141  for  those  aged  25-34). 
Since  there  are  few  persons  in  this  occupation  between  14-24,  the  latter 
two  age  groups  more  accurately  reflect  the  interstate  migration  of  this 

cohort.   For  inmigration,  the  coefficient  of  determination  is  high — 

2  2 

R  =  .65  and  R  =  .67.   In  all  three  age  groups  relative  migrant  stock 

is  the  most  significant  variable,  while  the  change  in  business  and 
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professional  employment  is  the  second  most  important  independent 
variable,  followed  by  the  emplo3mient  change  in  public  administration. 
Relative  income,  hours  worked,  and  educational  level  are  not  significant 
and  generally  do  not  possess  the  hypothesized  sign. 

For  outmigration,  professional  and  technical  workers  appear  to 
be  greatly  influenced  by  the  relative  income  level;  that  is,  the  lower 
the  income  the  greater  the  outmigration  rate.   In  addition,  migrant 
stock  is  positive,  and  significant  in  two  of  the  three  cases.  The 
employment  change  in  public  administration  always  possesses  the 
hypothesized  negative  sign  and  is  also  significant  in  two  of  the 
three  cases.   Overall,  there  appears  to  be  a  dichotomy  between  the 
factors  influencing  each  flow.   For  inmigration  of  professionals,  the 
informal  channels  of  information,  which  migrant  stock  suggests,  and 
related  employment  change  appear  most  important.   On  the  other  hand, 
income  levels  and,  to  a  lesser  degree,  lack  of  employment  growth  appear 
to  influence  outmigration,  although  not  as  much  of  the  variance  can 
be  explained. 

Managers  and  Administrators 
Out  of  all  the  occupations  in  this  survey,  managers  and 
administrators  had  the  highest  mean  yearly  income  (i.e.,  $12,178  in 
1969).   In  addition,  since  this  occupational  category  is  mainly 
comprised  of  other  occupations  that  have  been  promoted,  the  mean  age 
of  this  cohort  tends  to  be  high.   This  is  reflected,  to  some  extent, 
in  the  higher  explanatory  power  of  the  last  equation  for  both  in  and 
outmigration. 


161 

For  inmigration,  the  employment  change  in  business  and  professional 
services  is  the  most  significant  variable.  Migrant  stock  is  the  second 
most  significant  variable  and  it  becomes  more  important  with  age. 
Again,  relative  income,  hours,  and  education  appear  to  play  a  small 
role  in  explaining  this  group's  inmigration  to  a  state. 

The  outmigration  functions  for  managers  and  administrators 
show  much  similarity  to  professional  and  technical  workers.   There 
exists  the  hypothesized  negative  relationship  between  income  and 
outmigration,  although  it  is  not  as  strong  as  for  the  professional 
and  technical  cohorts.   The  migrant  stock  variable  dominates  the  others, 
in  two  of  the  three  cases.   In  addition,  employment  change  in  manufacturing 
is  significant  and  possess  the  assumed  negative  sign  in  all  three  cases. 

Sales  Workers 

Sales  workers  include  a  variety  of  three  digit  occupations. 
This  varies  from  "newsboys — 266"  to  "insurance  agents,  brokers,  and 
underwriters — 265."  Overall,  the  inmigration  function  explains  between 
69  and  77  percent  of  the  variation  of  state  inflows.   On  the  other 
hand,  the  outmigration  function  explains  only  between  29  and  33  percent 
of  the  variation  in  outmigration. 

The  sales  workers'  inmigration  functions  show  that  both  the 
change  in  emplo3rment  in  wholesale  and  retail  trade  and  the  migrant 
stock  variable  are  statistically  significant  at  the  .01  level  in  all 
three  cases.   It  is  of  some  interest  to  note  that  relative  income  is 
negatively  related  to  inmigration,  and  that  high  income  may  be  the 
result  of  fewer  sales  persons  covering  a  larger  geographic  territory. 
In  addition,  the  inclusion  of  such  divergent  occupations  within  one 
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category  may  lead  to  this  unexpected  result.   However,  the  advantages 
to  be  gained  by  standardization  of  occupational  categories  are  of 
considerably  greater  weight. 

For  outmigration,  relative  migrant  stock  and  per  capita  income 
are  the  most  significant  variables.  Migrant  stock  has  the  hypothesized 
positive  sign,  and  per  capita  income  has  the  assumed  negative  sign  in 
all  cases.  Unlike  the  other  occupations,  the  employment  change  in  the 
related  industries  seems  to  have  a  small  effect  on  the  outmigration  of 
sales  workers. 

Clerical  and  Kindred  Workers 
Despite  the  somewhat  high  multicollinearity  (i.e.,  |x  x|  =  .06), 
the  model  appears  to  perform  best  for  this  occupational  category.   In 

general,  the  coefficient  of  determination  is  high  for  in  and  outmigration 

2  2 

(e.g.,  R  =  . 84  for  inmigration  aged  25-3A,  and  R  =  .65  for  outmigration 

aged  14-2A) .   The  F  test  values  are  significant,  and  the  standard  errors 

tend  to  be  low.  Although  more  independent  variables  were  used  in  these 

equations,  the  generally  "correct"  signs  and  significance  of  the 

variables  seem  to  further  justify  their  inclusion  in  the  model. 

For  inmigration,  relative  migrant  stock,  weekly  hours  worked, 
and  income  are  all  highly  significant  and  positive  as  hypothesized. 
Generally,  the  percent  employment  change  in  related  industries  tends 
to  be  important  and  has  a  positive  sign,  with  wholesale  and  retail 
trade,  and  business  and  professional  services  obtaining  the  highest 
statistical  significance. 

For  clerical  and  kindred  workers  the  relative  income  variable 
and  migrant  stock  variables  are  highly  significant,  and  are  of  the 
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postulated  negative  and  positive  signs  respectively.   The  coefficients 
on  employment  change  in  related  industries  are  generally  of  the 
hypothesized  sign  with  the  manufacturing  industry  showing  the  greatest 
statistical  significance. 

Craftsmen  and  Kindred  Workers 
This  category  contains  occupations  which  require  little  more 
than  twelve  years  of  formal  schooling,  but  often  several  years  of  on- 
the-job  training.   Salaries  are  higher  than  the  mean  for  all  occupations 
(i.e.,  $8,024).   The  model  appears  to  perform  better  for  older  age 
groups  than  for  younger  ones,  and  this  is  shown  by  the  higher  coefficient 

of  determination,  .71  for  those  persons  35-64  for  inmigration  and 

2 
R  =  .46  for  the  same  age  group  for  outmigration. 

Craftsmen  and  kindred  workers'  inmigration  functions  follow  a 
pattern  similar  to  the  other  groups  examined  thus  far.   However, 
migrant  stock  dominates  the  other  variables  and  only  relative  income 
is  significant  more  than  once,  and  it  has  a  negative  sign  in  two  of 
the  three  cases.   The  change  in  employment  variables  are  statistically 
significant  only  once  each,  but  they  possess  the  hypothesized  positive 
sign. 

The  outmigration  functions  show  that  the  migrant  stock  variable  is 
the  most  significant  one,  and  is  positive.   The  emplo3mient  elasticities 
of  manufacturing  are  significant  in  two  of  three  cases,  and  are  negative 
in  all  three  cohorts.   Relative  income  is  also  universally  negative,  but 
significant  only  once. 
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Operatives,  except  Transport 
Unlike  many  of  the  other  occupational  categories,  this  one 
appears  more  responsive  to  the  relative  economic  factors  like  income, 
hours  worked,  educational  level,  and  migrant  stock.  The  employment 
elasticities  are  only  significant  in  one  of  the  twelve  cases,  although 
they  maintain  the  hypothesized  sign  in  ten  of  twelve  cases.   This  may 

be  due  in  part  to  their  low  income  relative  to  other  occupations  in 

2 
industrial  settings  (i.e.,  $5,314).  The  R  for  inmigration  is  fairly 

2 
high  (e.g.,  R  =  .75  for  those  aged  35-64),  and  somewhat  lower  for 

2 
outmigration  (e.g.,  R  =  .40  for  those  aged  35-64), 

The  inmigration  equations  show  income,  hours  worked,  educational 
level,  and  migrant  stock  significant  in  at  least  two  of  the  three 
cases,  although  income  does  not  possess  the  hypothesized  sign.   The 
only  significant  employment  change  by  industry  is  mining  and  construction 
for  those  persons  aged  35-64.   This  responsiveness  to  the  relative 
weekly  hours  variable  reflects  the  responsiveness  of  this  relatively 
low  income  occupation  to  regional  labor  markets. 

For  outmigration,  the  results  show  relative  income  is  significant 
in  two  of  three  cases  and  possesses  the  assumed  negative  sign  in  all 
cases.   Both  the  educational  level  and  migrant  stock  variables  are 
significant,  and  have  the  suspected  positive  sign.  Only  the  relative 
weekly  hours  worked  variable  does  not  have  the  suspected  sign.   In  no 
case  are  the  related  industry  elasticities  significant,  but  they 
possess  the  postulated  signs  in  five  of  six  cases. 
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Transport  Equipment  Operatives 
A  comparison  of  transport  equipment  operatives  with  operatives 
shows  that  the  former  have  higher  total  income  (i.e.,  $6,714  to  $5,314) 
and  work  more  hours  (i.e.,  42  to  39).  As  a  result  the  degree  to  which 

factors  influence  this  occupational  group  are  somewhat  different  than 

2 
those  that  influence  operatives.   The  R  values  for  inmigration  range 

from  .52  for  the  youngest  cohort  to  .65  for  the  oldest  cohort.   In 

2 
sharp  contrast,  the  outmigration  functions  R  decrease  with  age  from 

.65  for  the  youngest  group  to  .50  for  those  aged  35-64. 

The  factors  that  show  the  greatest  statistical  significance  for 
inmigration  are  the  relative  migrant  stock,  the  relative  educational 
level,  the  percentage  change  in  employment  in  mining  and  construction, 
and  relative  total  income.  All  but  relative  total  income  have  the 
hypothesized  positive  signs.   For  this  occupational  inflow  between 
four  and  five  of  the  independent  variables  are  significant,  which 
further  supports  the  selection  of  variables. 

Transport  equipment  operatives  outmigration  functions  explain 
almost  as  much  of  the  variance  as  do  the  inmigration  equations.   Migrant 
stock  and  the  employment  elasticities  are  significant  most  often,  and 
almost  always  possess  the  hypothesized  sign.   The  relative  total  income 
variable  is  significant  and  negative  for  the  youngest  age  group,  but 
loses  much  of  its  significance  for  the  other  cohorts. 

Laborers 
Laborers'  total  income  and  hours  worked  are  low  compared  to  most 
of  the  occupational  groups  in  this  study.   Mean  total  income  is  $4,463 
per  year  and  mean  weekly  hours  worked  are  35.7.   Since  many  laborers 
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tend  to  move  into  one  of  the  operative  or  craftsmen  occupations  with 
age,  the  variables  chosen  for  inmigration  explained  more  of  the 
variance  for  the  younger  age  groups.  The  coefficients  of  determination 
are  .68  for  those  aged  14-24,  .41  for  those  aged  25-34,  and  .52  for 
those  aged  35-64. 

The  most  significant  variables  for  inmigration  are  migrant 
stock,  and  the  employment  change  in  mining  and  construction.   Total 
income  is  significant  in  two  of  three  cases,  and  also  possesses  the 
hypothesized  positive  sign  for  two  of  the  three  age  groups.  The  other 

variables  tend  not  to  be  significant  for  the  inmigration  of  laborers. 

2 
For  outmigration,  the  R  's  are  lower  than  for  inmigration,  but 

tend  to  increase  with  age.  Migrant  stock  and  the  employment  change  in 

mining  and  construction  are  the  most  statistically  significant  variables, 

and  almost  always  have  the  respective  positive  and  negative  signs. 

Relative  income,  though  it  always  has  the  hypothesized  negative  sign, 

is  significant  only  once. 

Service  Workers,  except  Private  Household 
Service  workers  include  a  wide  variety  of  three  digit  occupations. 
For  example,  cleaners  and  charwomen — 902,  practical  nurses — 926,  and 
police  and  detectives — 964,  are  all  included  in  this  larger  occupational 

category.   By  way  of  comparison  with  the  other  occupational  groups,  the 

2 
R  ' s  and  the  F  levels  are  generally  high  for  inmigration  but  low  for 

outmigration. 

The  inmigration  functions  show  that  migrant  stock  is  the  most 

consistently  significant  variable,  but  that  the  employment  elasticities 

are  significant  for  the  youngest  age  group.   The  weekly  hours  worked 
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variable  is  positive  as  assumed  in  all  cases,  and  is  statistically 
significant  for  only  the  last  age  group.   Both  relative  income  and 
education  are  more  often  negative  than  positive,  and  are  significant 
in  three  of  the  six  cases. 

The  service  workers'  outmigration  equations  are  similar  to  those 
of  the  other  occupations  examined.  As  usual,  migrant  stock  is  positive 
and  significant  in  all  three  cases.   Relative  total  income  is  universally 
negative,  and  is  statistically  significant  in  two  of  the  three  cases. 
In  addition,  the  change  in  employment  is  always  negative,  and  is  also 
significant  for  two  of  the  three  cohorts. 

Private  Household  Workers 

This  occupational  cohort  provides  a  striking  contrast  to  the 
others  that  have  been  discussed.  Private  household  workers  rank  by  far 
the  lowest  in  total  yearly  income  ($1,404),  weekly  hours  worked  (27.3), 
and  educational  level  (10.8  years  of  school).   In  addition,  the  three 
digit  occupations  that  comprise  this  larger  category  primarily  consist 
of  women.   In  analyzing  the  statistical  data,  the  coefficients  of 
determination  are  lower  for  this  group  than  for  the  other  occupations. 
However,  the  |x  x|  value  of  .37  is  the  highest,  indicating  less 
collinearity  among  the  independent  variables.   Furthermore,  an  income 
from  public  assistance  variable  was  introduced  in  order  to  relate  its 
affect  on  a  low  income  occupation. 

The  inmigration  functions  show  that  migrant  stock  is  significant 
in  two  cohorts,  and  has  the  postulated  positive  sign  in  all  three  cases. 
The  relative  public  assistance  variable  is  significant  in  two  of  the 
three  age  groups,  and  has  the  assumed  sign  twice.  The  weekly  hours 
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worked  is  statistically  significant  in  all  cases,  but  has  the 
hypothesized  sign  only  once.   Income  is  significant  twice,  but  has 

a  negative  sign  in  both  cases. 

2 
For  outmigration,  the  R  values  are  .14  for  those  aged  lA-24, 

and  .08  for  those  aged  25-34,  but  it  is  .37  for  those  aged  35-64.   The 

F  value  is  significant  for  the  last  age  group.  Weekly  hours  worked  is 

significant  most  often,  and  it  has  the  hypothesized  negative  sign 

twice.   Relative  total  income  is  negative  twice,  and  significant  for 

those  aged  35-64.   Surprisingly,  migrant  stock  is  only  significant 

once.   Finally,  the  welfare  variable  has  the  hypothesized  negative 

sign  in  two  of  the  three  age  cohorts,  but  is  not  significantly 

different  from  zero. 

Additional  Comments 
This  chapter  has  attempted  to  show  the  extent  to  which  occupa- 
tional migration  by  state  can  be  related  to  relative  supply  and  demand 
features  for  that  cohort.   Overall,  the  models  perform  well  for  most 
occupations  and  age  groups.   It  is  apparent  that,  excluding  the  migrant 
stock  variable,  different  economic  factors  influence  the  interstate 
migration  of  the  various  occupations.   The  analysis  also  shows  that  the 
degree  of  significance  and  signs  of  the  independent  variables  change 
with  age  groups  within  occupations.  Moreover,  the  factors  that  influence 
inmigration  are  often  times  different  from  the  factors  that  influence 
outmigration.   Any  state  manpower  policy  which  is  concerned  with 
attracting  or  retaining  migrants  of  a  particular  occupation  should  at 
least  be  aware  of  the  factors  that  influence  these  movements. 


CHAPTER  VIII 
POLICY  AND  SUMMARY 

In  the  United  States  a  man  builds  a  house  in  which  to  spend  his 

old  age,  and  he  sells  it  before  the  roof  is  on;  he  plants  a  garden  and 

lets  it  just  as  the  trees  are  coming  into  bearing;  he  brings  a  field 

into  tillage  and  leaves  other  men  to  gather  the  crops;  he  embraces  a 

profession  and  gives  it  up;  he  settles  in  a  place,  which  he  soon 

afterwards  leaves  to  carry  his  changeable  longings  elsewhere  .... 

Alexis  de  Tocqueville 
Democracy  in  America 

Introduction 

The  previous  chapters  have  stated  the  long  run  trends,  developed 
a  method  for  projections,  and  have  analyzed  migration  occupational 
patterns.   This  final  chapter  will  state  what  public  policy  has  stated 
with  respect  to  population  distribution,  and  briefly  relate  what  other 
countries'  policies  have  been  toward  migration.   In  addition,  a  summary 
will  be  presented,  and  some  suggestions  will  be  made  for  areas  of 
future  research. 

Public  Policy  and  Migration 

The  major  legal  decisions  affecting  regional  population  distri- 
bution has  invoked  the  concept  of  negative  freedom  in  upholding  the 
right  of  individuals  to  settle  where  they  wish.   A  paradigm  case  is 
Edwards  vs.  California  (1941),  in  which  the  Supreme  Court  declared 
unconstitutional  a  California  law  making  it  illegal  to  bring  an 
indigent  person  into  a  state.   Two  basic  lines  of  argument  were 
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involved.   One  held  that  the  law  was  an  unconstitutional  interference 
with  interstate  commerce.   However,  Justice  Douglas  held  that  the  law 
was  unconstitutional  because  it  interfered  with  the  basic  right  to 
travel:   "The  right  to  move  freely  from  state  to  state  is  an  incident 
of  national  citizenship  protected  by  the  privileges  and  immunities 
clause  of  the  Fourteenth  Amendment  against  state  interference."  The 
only  qualifications  the  Supreme  Court  has  been  willing  to  place  on 
freedom  of  migration  are  those  growing  out  of  a  "compelling  national 
interest,"  as  in  Korematsu  vs.  United  States  (1944).   In  this  case,  the 
Court  upheld  the  removal  of  Japanese  and  American  citizens  of  Japanese 
ancestry  from  a  large  area  of  the  West  Coast  and  their  confinement  in 
detention  centers.   If  these  precedents  were  followed  in  Court  evalua- 
tions of  population  policies  aimed  at  redistributing  the  population, 
any  compulsory  policies  would  be  hard  to  justify  (Parke  and  Westaff, 
1972). 

Legislative  policy  with  respect  to  any  major  efforts  toward 
population  distribution  occurred  in  the  previous  century.   This 
consisted  of  the  Preemption  Act  of  1841  and  the  General  Land  Revision 
Act  of  1891  which  sold  small  shares  of  land  at  nominal  or  no  cost,  and 
served  a  useful  tool  by  the  federal  government  to  achieve  population 
redistribution  (Aspects  of  Population  Growth  Policy,  1972).   However, 
most  all  mobility  in  recent  times  has  occurred  as  a  result  of  the 
factors  discussed  in  the  previous  chapters.  Although  there  has  been 
little  federal  policy  with  respect  to  mobility  in  this  country,  other 
countries'  policies  may  provide  useful  suggestions  for  the  United  States. 
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Migration  Policy  in  Other  Countries 

Perhaps  the  nation  best  known  for  its  policies  to  stimulate 

geographic  mobility  in  market- indicated  directions  is  Sweden.   This 

has  been  done  by  extending,  up  to  certain  maxima,  grants  intended  as 

reimbursements  for  costs  to  workers  who  must  move  to  new  employments 

in  other  locations  and  by  family  maintenance  grants  to  those  who  must 

leave  dependents  behind  as  they  move  to  other  areas.   Uhr  describes  the 

Swedish  experience  as  follows: 

. . .  travel  costs  for  seeking  new  work  in  distant  locations 
are  advanced  or  reimbursed  to  workers  referred  by  the 
employment  offices.   If  the  workers  secure  work  there, 
they  may  apply  for  "starting  allowances,"  equal  to  about 
two  to  three  weeks'  wages,  to  get  settled  temporarily, 
while  their  dependents  are  on  maintenance  allowances  for 
a  period  of  up  to  nine  months.   During  this  time  the 
workers  must  try  to  find  adequate  housing  so  that  their 
families  can  be  moved.   These  allowances  are  intended  to 
be  sufficient  to  meet  the  extra  costs  of  moving  and  of 
separate  temporary  maintenance  of  dependents  at  a  modest 
consumption  standard  (Uhr,  1967,  p.  149). 

Unlike  Swedish  migration  policy  that  is  within  the  context  of 

full  employment,  economic  growth,  and  balanced  distribution  of  economic 

activities.  Great  Britain  and  France  have  had  a  more  scattered  approach. 

Klaassen  and  Drewe  state  that  there  is  a  strong  impression  of  undue 

influence  of  British  regional  policy  on  migration  policy.   As  a  result 

it  has  been  of  limited  assistance  to  the  unemployed  rather  than  forming 

an  essential  part  of  labor  market  policy.   French  migration  policy  can 

be  considered  even  more  limited  than  the  British.   It  can  be  categorized 

as  assisting  the  unemployed  to  take  jobs  in  other  areas  provided  that 

no  work  is  available  locally,  and  they  do  not  choose  the  Paris  region. 

The  effect  of  the  objective  is  a  limited  contribution  to  a  much  broader 
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goal:   the  attainment  of  an  optimal  distribution  of  workers  between 
jobs  and  regions  (Klaassen  and  Drewe,  1973). 

No  benefit-cost  measures  have  been  applied  to  evaluate  these 
programs  either  in  terms  of  efficiency  or  equity.   In  the  United  States, 
federal  policy  has  been  limited  to  demonstration  projects  that  have 
for  the  most  part  been  sponsored  by  the  Department  of  Labor.   Optimum 
distribution  across  space  is  not  likely  to  be  realized  in  the  absence 
of  governmental  intervention;  since  there  are  often  too  many  externalities 
and  too  little  information  available  to  most  individuals  (Spengler,  197A) . 

With  the  birth  rate  declining  below  zero  population  growth 
(Z.P.G.),  the  importance  of  in  and  outmigration  becomes  more  apparent. 
In  the  past,  states  which  had  large  numbers  of  outmigrants  relative  to 
inmigrants  could  count  on  a  high  fertility  rate  to  maintain  or  increase 
total  population.  With  this  no  longer  the  case,  the  maintenance  and 
improvement  of  the  population  and  labor  force  of  an  area  can  only  be 
attained  through  inmigration.   As  a  result,  federal  or  state  policy 
much  like  these  European  incentives  may  be  implemented  to  induce 
persons  of  alternative  ages,  occupations,  and  skills  to  migrate  to 
areas  with  considerable  fixed  capital,  but  lacking  a  skilled  labor 
force. 

Summary 

The  first  chapter  presents  the  goals  and  purpose  of  this  study. 
Within  this  context,  an  overview  of  the  project  is  presented  which 
details  the  methodological  difficulties  that  exist  in  manpower 
forecasting.   In  addition,  the  relationship  between  this  project  and 
other  manpower  research  currently  being  undertaken  at  the  University 
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of  Illinois,  Center  for  Advanced  Computation  is  stated.   Finally,  the 
usefulness  of  this  study  for  manpower  planning  is  enumerated,  and  the 
criteria  for  an  evaluation  of  forecasts  within  this  setting  is  specified. 
Overall,  it  provides  an  introduction  and  backdrop  for  the  theory, 
forecasts,  and  analysis  which  follows. 

The  following  chapter  details  the  three  major  currents  of 
migration  during  the  first  seventy  years  of  this  century.   First,  the 
movement  westward,  the  migration  from  South  to  North,  and  the  flows 
from  rural  areas  to  cities  are  enumerated.   These  flows  are  discussed 
in  the  context  of  major  historical  events.   Next,  the  long  run  effects 
of  economic  opportunity  on  migration  are  discussed.   The  chapter 
concludes  by  stating  the  importance  of  informal  channels  of  information 
for  inducing  further  migration. 

Chapter  III  reviews  and  further  develops  the  theory  of  migration 
upon  which  the  empirical  analysis  is  based.   Alternative  definitions  of 
migration  are  presented,  and  the  economic  rationale  of  the  process  for 
individuals  is  stated.   Next,  a  review  of  the  literature  on  migration 
and  economic  growth  along  with  a  critique  of  current  models  is  detailed. 
A  regional  labor  market  model  is  presented  both  verbally  and  mathe- 
matically, and  a  solution  for  migration  is  obtained  in  terms  of 
exogenous  variables  and  parameters.   The  rest  of  the  chapter  is  spent 
presenting  the  case  for  disaggregating  this  simple  model  by  in  and 
outmigration,  color,  age,  and  occupation  so  that  it  can  be  of  greater 
use  in  analyzing  regional  labor  markets  and  for  use  in  manpower  planning. 

In  Chapter  IV  an  interstate  migration  forecasting  model  is 
developed.   First,  a  review  of  past  attempts  to  forecast  migration  is 
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presented,  and  a  critique  of  each  method  is  stated.   Secondly,  a 
discussion  of  alternative  data  used  in  migration  analysis  is  presented, 
and  the  advantages  to  be  gained  by  using  the  computer  tapes  from  the 
Bureau  of  the  Census  Subject  Report  PC2-2B  is  stated.   In  addition,  an 
econometric  analysis  of  the  use  of  pooled  cross  section  data,  and 
weighted  regression  is  enumerated.   Thirdly,  two  separate  models,  one 
for  inmigration  by  age  and  race  and  the  second  one  for  outmigration  by 
age  and  race,  are  specified.   Fourthly,  the  results  of  multiple 
regression  analysis  on  the  specified  models  are  presented.   Although 
problems  exist  in  interpreting  reduced  form  parameters  with  multi- 
collinearity,  a  modest  attempt  is  provided  into  the  relationships  via 
the  regression  coefficients  and  their  signs.   In  sum,  the  results  of 
this  chapter  adds  support  to  the  validity  of  a  socio-economic  model  to 
the  explanation  and  prediction  of  migration. 

Chapter  V  develops  a  method  for  an  analysis  and  implementation 
of  a  migration  forecast.   Alternative  methods  of  verification  are 
discussed,  and  Theil*s  U  statistic  is  chosen  to  analyze  the  model. 
Next,  matrix  methods  of  forecasting  migration  are  discussed,  and  the 
specific  procedure  to  be  used  in  this  chapter  to  test  a  smaller  version 
of  the  model  (R„)  is  presented.   The  R  model  was  operationalized  and 
found  sufficiently  similar  to  the  original  model  to  test  against  a 
part-rates  method  of  forecasting  for  fifteen  states  during  the  period 
1965-70.   Overall,  the  regression  method  was  able  to  detect  positive 
and  negative  changes  in  each  flow  and  does  better  than  past-rates  at 
avoiding  extreme  errors.   This  method  is  sufficiently  encouraging  as  a 
technique  for  forecasting  so  that  illustrative  forecasts  are  made  for 
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Illinois  by  age  and  color  at  five  year  intervals  to  1985,  using  three 
alternative  economic  forecasts  of  the  state  economy.   The  policy 
implications  of  these  forecasts  for  a  variety  of  state  services  are 
discussed.   This  section  concludes  by  stating  the  importance  of 
socio-economic  influences  on  population,  and  its  importance  in 
population  forecasting. 

The  following  chapter  analyzes  and  tests  a  model  of  occupational 
mobility  for  ten  aggregated  occupations  and  three  age  groups.   The  data 
for  this  analysis  is  obtained  from  the  public  use  samples  of  basic 
records  from  the  1970  Census,  and  an  example  of  the  data  used  is 
presented  in  Table  6-1.   The  basic  relationships  in  terms  of  which 
model  specification  are  discussed  is  presented.   Separate  multiple 
regressions  on  in  and  outmigration  by  age  and  occupation  using 
relative  income,  relative  weekly  hours  worked,  relative  educational 
level,  relative  migrant  stock  and  employment  change  are  operationalized. 
The  elasticities  for  the  employment  change  of  the  industry  most  closely 
related  to  the  occupation  with  respect  to  migration  are  presented  via 
the  regression  coefficients.   In  general,  the  model  performs  well  for 
most  occupations  and  age  groups.   In  most  cases,  the  migrant  stock 
variable  is  the  most  statistically  significant  variable,  and  almost 
always  has  the  hypothesized  positive  sign.   The  results  of  the 
statistical  analysis  also  show  that  the  degree  of  significance  and 
signs  of  the  independent  variables  change  with  age  groups  within 
occupations.   Moreover,  the  factors  that  influence  inmigration  are 
in  many  cases  different  from  the  factors  that  influence  outmigration. 
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This  study  can  serve  as  a  useful  information  for  state  or  regional 
planners  who  are  interested  in  attracting  or  retaining  persons  of 
various  occupations. 

This  chapter  has  presented  the  legal  basis  of  interstate 
migration,  and  a  brief  survey  of  migration  policy  in  other  countries 
with  an  emphasis  on  its  implications  for  the  United  States.   This  brief 
treatment  of  the  more  institutional  aspects  of  labor  mobility  provides 
a  firmer  basis  for  analyzing  this  phenomenon,  and  implementing  sounder 
policy.   The  following  section  will  provide  suggestions  for  further 
research  on  labor  migration. 

Suggestions  for  Additional  Research 

Often  when  a  research  project  is  undertaken  it  raises  as  many 
additional  questions  as  it  answers.   It  appears  much  the  same  with  this 
work.   The  main  area  for  further  progress  lies  with  migration  modeling, 
and  this  section  discusses  some  possibilities  in  this  regard. 

Since  the  main  purpose  of  the  migration  forecasting  model  is 
"prediction,"  it  is  apparent  that  limitations  still  remain  in  the  model 
as  now  formulated  and  implemented.   The  forecasting  problem  is  not 
resolved  by  this  thesis,  although  the  studies  reported  here  provide  a 
substantial  argument  for  a  particular  strategy  of  forecasting,  and  also 
provide  approximations  to  quantitative  solutions.   The  full  strategy 
calls  for  time-series  analysis  at  a  level  of  geographic  and  structural 
detail  not  easily  attained  within  the  present  statistical  system  of  the 
United  States.  Therefore,  the  existence  of  more  data  for  geographic 
areas  and  for  alternative  time  periods  would  aid  the  reliability  of 
future  forecasts. 
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Additionally,  it  may  be  possible  to  incorporate  more  explicitly 
the  various  elements  of  simultaneity  in  a  multi-equation  system.   Given 
the  importance  of  emplo3rment  change  in  migration  forecasting,  a  multi- 
stage econometric  model  could  be  operationalized  that  could  simultaneously 
forecast  each  component  of  regional  growth.   However,  such  a  project 
would  involve  a  considerably  greater  allocation  of  time  and  resources, 
and  has  thus  far  shown  no  greater  ability  to  predict. 

The  question  of  cause  and  affect  in  migration  analysis  and 
employment  has  often  been  raised  (Alonso,  1972).  The  problem  has  been 
dealt  with  here  through  the  introduction  of  a  time  lag.  Although  other 
studies  have  varied  the  length  of  the  time  lag,  some  effort  could  be 
addressed  to  finding  the  response  of  potential  migrants  to  opportunity, 
or  the  response  of  economic  opportunity  to  migrants. 

The  structural  equations  used  have  been  postulated  as  linear, 
but  despite  the  logic  of  the  linear  form  in  this  situation,  an  extended 
system  could  incorporate  nonlinear  relationships.   One  weakness  of  the 
present  functional  form  is  the  unlikelihood  that  it  will  predict  turning 
points  in  migration,  because  of  its  linear  form,  in  view  of  the  nature 
of  the  variables  included,  and  because  its  sample  period  embraces  only 
one  turning  point.   The  key  question  therefore  pertains  to  whether  the 
model  is  capable  of  reformulation  so  as  to  pick  up  turning  points  as 
they  occur.   One  possibility  is  to  use  a  nonlinear  formulation  and 
embody  a  group  of  factors  which  may  trigger  a  turning  point.   As  is 
the  case  with  the  other  suggestions  here,  it  is  not  evident  the 
marginal  improvement  possible  is  worth  the  additional  complexities 
that  this  may  introduce. 
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Other  studies  have  used  gross  migration  data  to  analyze  mobility 
(Greenwood,  1969).  Although  this  may  have  added  some  analytic  detail 
to  the  model,  the  restrictions  such  as  lesser  disaggregation  by  race 
and  age  because  of  the  lack  of  data  would  have  detracted  from  the 
usefulness  of  this  paper  for  planning  purposes.   Perhaps  further  use 
of  the  Public  Use  Sample  data  would  result  in  disaggregation  by  age, 
color,  and  destination  and  origin,  thereby  adding  analytic  refinements. 

Future  attempts  at  migration  projections  will  be  aided  by  new 
regional  economic  projections  that  are  being  developed  by  the  Department 
of  Commerce's  Bureau  of  Economic  Analysis  (i.e.,  Series  E  projections). 
In  addition,  better  coordination  between  the  Bureau  of  Economic  Analysis 
and  the  Bureau  of  the  Census  will  hopefully  result  in  homogeneous  state 
economic  areas.  As  more  data  becomes  availably  the  substitution  of 
age-color  specific  variables  wherever  possible  for  the  aggregate  series 
now  used  may  result  in  at  least  a  marginal  improvement. 

With  respect  to  the  occupational  model,  the  results  presented 
here  represent  a  beginning  to  a  more  detailed  analysis.   Greater 
disaggregation  by  occupation  and  race  would  provide  even  more  useful 
avenues  of  future  research.   A  comparison  of  the  factors  that  influence 
a  particular  three  digit  occupation's  migration  with  the  rest  of  the 
aggregated  occupation  may  be  useful.   In  the  future  as  more  data 
becomes  available,  regional  migration  forecasts  by  occupation  could 
be  operationalized. 

In  conclusion,  migration  has  the  effect  of  redistributing 
population  over  space.   Its  consequence  in  this  respect  can  best  be 
predicted  by  treating  the  behavioral  phenomenon  as  though  it  consisted 
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first  of  a  decision  to  leave  one's  residence,  and  next  to  choose  a 
destination.  The  models  generated  in  this  work  views  this  process  as 
a  reaction  of  units  of  labor  supply  in  one  state  to  labor  demand  in 
other  states.   This  view  of  regional  sub-markets  required  considerable 
disaggregation,  especially  in  connection  with  the  quality  dimensions 
of  labor  demand  and  supply. 
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APPENDIX  A 

a  nJ:_,  +  $  wdJ:     -  a  lJ 

(3-6)     A  U^  ^ ^-i ^^ ^      from  3 

(3-7)     A  L^  +  A  U^  =  A  lJ  substitute  5  into  1 

t  t 

a  nJ:  +  $  wdJ;_  -  a  lJ 

(3-8)     ^  L^  +  i"^ "  ^  ^S     substitute  6  into  7 

now  e  A  lJ;  +  a  nJ  t  +  $  WD^   =  A  lJ  +  e  A  lJ 
e  A  L   +  a  N.  T  +  $  WD^   =  (l+e)  A  lJ 

(3-9)     ^  ^  ^D  "^  ^  ^t-1  "*"  ^  ^t-1  "  ^^t  "*"  ^t^  ^^"""^^   substitute  2  into  8 

(3-10)    e  (3  A  eJ:  T  -  Y  WdJ:  .  -  0  u"^  J  +  a  N^  -  +  <|)  wdJ:   T  = 

t-i      t-i     t-l      t-l      t-i 

(M^  +  n^)  (l+e)         substitute  4  into  9 


now 


(3-11)   mJ  =  -  nj  +  (||^)  eJ.^  +  (i^  +  *  WD^ 


t-l 


-^^K-r-^K-1 
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This  section  will  state  the  sources  of  the  data  and  develop  the 
appropriate  algorithms  used  in  Chapter  IV.  The  data  for  inmigration 
and  outmigration  is  listed  on  Subject  Report  PC2-2B  is  the  following: 


Table  B-1 

Illinois 

Total 

Inmigrants  %  Inmigrants 

Outmigrants 

%  Outmigrants 

1965-70  eg. 

15-19 

73,452        7.6 

90,031 

9.3 

20-24 

122,381        15.7 

199,078 

19.1 

25-29 

113,828        16.2 

110,686 

15.8 

Negro 

15-19 
20-24 
25-29 


8,551 

6.5 

6,286 

4.8 

15,578 

15.9 

9,680 

9.9 

9,763 

10.9 

7,271 

8.1 

1955-60 

%  Inmigrants 

%  Outmigrants 

Total 

15-19 

61,162 

9.1 

67,403 

10.0 

20-24 

95,703 

17.2 

101,063 

18.2 

25-29 

93,024 

15.9 

84,184 

14.4 

Nonwhite  Male 

15-19 
20-24 
25-29 


3,316 
6,198 
5,373 


11.0 
22.3 
16.5 


2,208 
4,009 
2,845 


7.3 

14.4 

8.8 


Nonwhite  Female 

15-19  4,218 

20-24  7,863 

25-29  5,133 


12.3 
21.5 
13.1 


1,520 
2,550 
2,812 


4.4 
7.0 
7.2 


abased  on  total  reporting  on  1965  residence 
based  on  total  reporting  on  1955  residence 
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1)     TI/OM^ 
c 


=  TP^ 


%TI/OM^      ^ 


c 


2)     NI/OM^ 
c 


r  =  NP^ 

%NI/0M^      ^ 
c 


3)  TP^  -  NP^  =  WP^  from  1  and  2 

c     c     c 

4)  TI/OM^  -  NI/OM^  =  WI/OM^ 

c        c  c 


5)     WI/OM^ 
c 


WP^ 
c 


from  3  and  4 


where 

TI/OM  =  total  in/out  migration 

%TI.OM  =  percent  total  in/out  migration 

NI/OM  =  nonwhite  in/out  migration 

%NI/OM  =  percent  nonwhite  in/out  migration 

WP  =  white  population 

WI/OM  =  white  in/out  migration 

TP  =  total  population 

i  =  designated  state 

c  =  designated  age  or  sex  cohort 

For  the  following  states  no  Negro  five  year  population  data  for  1965 
exists:   Hawaii,  Wyoming,  Montana,  Maine,  Idaho,  New  Hampshire,  Utah, 
Vermont,  North  Dakota,  New  Mexico,  Alaska,  and  South  Dakota.   Therefore, 
1965  population  was  derived  in  the  following  manner: 
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NP  1565  ^    c-1 c+1 

c  « 


where  NP  =  Negro  population  size 

c-1  =  the  five  year  cohort  immediately  preceding  c 
c+1  =  the  five  year  cohort  immediately  following  c 

The  labor-force  population  data  for  the  period  1955-60  and 
1965-70  was  obtained  from  the  Bureau  of  the  Census  publication — 
Current  Population  Reports  P-25  #151,  February  11,  1957,  and  General 
Population  Characteristics,  1960,  Final  Report  PC(1)-B  for  each  State. 
For  the  period  1965-70  the  data  used  was  Current  Population  Reports, 
P-25,  #332,  March  23,  1966,  and  Current  Population  Reports,  P-25, 
#500,  May  1973.  Net  migration  data  was  obtained  from  Subject  Report 
PC2-2B  Mobility  for  States  and  the  Nation,  Issued  June  1973;  Table  59. 

The  emplojnnent  data  was  obtained  for  the  following  years  1954, 
1959,  1964,  and  1969.   For  each  data  year  the  employees  on  payrolls  of 
nonagricultural  establishments  by  state,  and  farm  employment  by  state, 
were  summed  (Manpower  Report  of  the  President,  1973;  Agricultural 
Statistics,  1970;  1965;  1961;  1958). 

Data  for  aid  to  dependent  children  by  state  for  the  years  1959 
and  1969  was  obtained  through  the  Statistical  Abstract  of  the  United  States 
for  1960  and  1970.   Relative  per  capita  income  data  for  1959  and  1969 
by  state  was  obtained  from  the  OBERS  projections  of  economic  activity 
in  the  U.S.,  Volume  five.   Unemplo3mient  rates  for  1954,  1959,  1964,  and 
1969  was  gathered  from  the  Manpower  Report  of  the  President,  1974  and  1963. 

The  data  used  as  past  migration  rates  for  the  1955-60  dependent 
variable  observations  were  obtained  from  a  special  report  from  the  1940 
Census,  Internal  Migration  1935  to  1940,  Age  of  Migrants.   Since  there 
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is  no  appropriately  aggregated  1935  population  by  state  obtainable 
from  the  data  presented  or  special  reports,  the  1940  population  for 
each  cohort  was  used  as  a  proxy.   In  addition,  the  age  disaggregation 
for  some  cohorts  was  not  the  same  for  the  1935-40  data  as  for  the 
1955-60  data,  thus,  interpolation  was  necessary  to  obtain  the  40-49 
and  50-64  age  groups.  Moreover,  nonwhite  data  was  only  available  for 
approximately  one-half  of  the  states.   Therefore,  those  states  for 
which  no  nonwhite  1935-40  data  exists  1955-60  nonwhite  data  was 
substituted. 

The  data  for  mean  January  temperature  for  the  principal  city 
in  the  state  was  obtained  from  The  Weather  Handbook,  1963.  The  mean 
high  and  low  temperature  for  that  city  during  the  month  was  averaged. 
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APPENDIX  C 

COMPUTER  PROGRAMS  AND  DATA  OUTPUT 

1)  U-STAT  PROGRAM 

2)  MIGRATION  PROJECTION  RATES 
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APPENDIX  D 


COMPUTER  PROGRAM  FOR  PUBLIC  USE  SAMPLE  DATA 

FORMULATION  AND  DATA  IMPLEMENTATION 
BY  MORRIS  M.  KLEINER 

COMPUTER  IMPLEMENTATION 
BY  FRANK  KNOWLES  AND  MARTHA  ADES 
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